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(54)Title: METHOD FOR SYNTHESIZING DNA 
(57) Abstract 

DNA synthesizing reaction promoters containing at least one member selected from the group consisting of acidic substances and 
cation complexes; a method for synthesizing DNA wherein a DNA synthesizing reaction is effected by using a DNA polymerase in the 
presence of the above promoters; compositions for DNA synthesizing reactions which contain the above promoters; compositions for DNA 
synthesizing reactions which contain at least two DNA polymerases having 3'— ►S' exonuc lease activity; a method for synthesizing DNA 
wherein a DNA synthesizing reaction is effected by using at least two DNA polymerases having 3'->5' exonuc lease activity; kits to be used 
in synthesizing DNA in vitro which contain at least two DNA polymerases having 3'— »5' cxonuclease activity; and kits to be used in 
synthesizing DNA in vitro which contain the above-mentioned promoters and DNA polymerases. Thus, DNA can be synthesized at a higher 
efficiency than in the conventional DNA synthesizing reactions. 
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(57)£#SJ 

fcDNA-^JSKJ&ffiitai ; DNA^j£El££*Ttt -3 CflRU SHEit*l<D#fcTJ:: 
DNA+'U y 5 -Hf *JHl^TElS*fTtt-5 DNAMSS ; Ufc 
DNA-&fiREl£fflf&Jfc« ; 3' —5' x* V ? * UT~HfStt*Wr-5 2@^_h 
fflDNA**iJ * 5-****#LfcDNA^J0cElSJIifiJS«l ; DNA-S-J&StE^fT 
ttoKHKU 3* —5' i+V 7 ? UT-HfStSk^fl-r* 2««Jh©DNA*°'J 

; Rlfetfl*jDNA*j£Kteffl£ttS*!5r 
SoT, 3' —5' 5 ? l/T~tfj£ft£?rr<5 2 HJ!i(_bCDD N A *" 'J * 5 

»DNA^*KJ£«it«l*J«kO f DNA'H'J y 7--b**-d-*TLfc*v ho 
"JUCkftWU ^©DNA-fr^SfECifc^rffn^ai^-CDNA^^MS-rs 
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^ft. DNA^JKSJCfflfflfltei*J<fcO t RDNA^JK^j*»w(efliSnS*'y McH 

igfc^I^7>I?©W3E(::fc^TDNA©£j£l±S* ©BfitJdteffl^nSo CO 
■5 'J =f? ? l"**- K©J:3ttS«©DNA©-&j£*liftttli. -€-cd{5 tX^<tr(i 
DNAsK'J ^ 5— LA:»jRW^ffiJ;J:Ollflfi*nTl^o fi^T. DN 
Affi*BB^ft^> DNA©*Wt*/i{iaJtt«Fllfl*lS**A©fc«>©Klllt LT, 
DNA^'J > ^-Hfli^^fflBlffi^-WLT^-So *^fti5Tli^' U ^ 5 --fcf 
-> iJ7?i/gy (PCR) jfe^»»PCRj*tJ£fe^B3RSlB*ffl'&*>-&fc , J 
h7>X? 'J^-^s >-PCR (RT-PCR) &©H83I(::<£0> Mtife 
DNAsK'J ^ 5--tf#£B£*«>, ±EPCR&(-iiL/c«* ODNA^'J / 7 

t^Tiu-B (assf) ?&<^»ti&«6T^So -en^ti©? r i 'J -t-R 

-#fitt©3*& DNA£j£©1§i^ jl+V * ? l/T-4fStt©fl15t 

, ss> pH^:if©MaEic*#x ttztommiznt-irzm&Wiinz^xmft 
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«^LIi> j@igFJfett*ftlB"C*>4 t'D3- ; *x 7 U (Pyrococcus furio 

sus)i±. asucii-rsDNAsK'j y 5-Hf*M UT*>-o, -r-cic-e-oafcT- % 

HMSt^nTl^-S [? ? n- . y ? 7->>yX 'J -9"-^ (Nucleic Acids Research 
) 921%, 259 —265 K (1993) ] 0 SS> CftiTi:Sl6ftT^4DNA!K'J 
y 5--tf -»fc< »i6Wtt3H<H©tt^lff»©DNA#'J y 5 — tftfRBHcfr 
£36S,£*l"CV*S«, CCDDNA^'J ^ 5— If (i 2 «<D«fS^ W^KjWK'&f** 
MltDNA^'J ^ 5— tfi&14*f6£*--&o R*HBDNA#'J y 5— tf 

. «iLlie»3fe*PCRICffll^»'&{=tt2 0kbk©5£©DNABrJt£itfI-f 

DNAtf'J y 5— tf£ffi^/cDNA£sS£Ecrei±. £SI^©iitR 

^/c, IttODNAiK'J * 5-Hf*ifi*-&*3-&Tttffl-r*C tCiotfli!© 
D N A # U y 5 - -tf T- (±7 RrtBT *->fc»$(D«fc^DNA -fr * *< "TIB t<£5:t 

rf if USA (Proc. Natl. Acad. Sci. USA) , f£91 

^5695-56991: (1994) ] „ 3' —5' -X.+- 7 7 ? U T --if 7§t£ 

^StSDNA^'J y 7--tr (0tJx.l±'±!e©h*D a 7'J^-9-Xfi*aS 
DNA#'J y 7-if) tKM^WLTl^^DNA*' 1 ; y ^--tf [<?ijx.l±'t>-- 
T ? T T- -f # X (Thermus aquaticus)fi3fc©DN A D y^-if (Taq po 
lyinerase) ] t*fi^LTPCRi:ttfflt«tl^Jft1?*»), LA-PCRft 

titftbnti^. c©^rj*(ci«9. ae*fft>*iTt/i i aoDNAsK'j y 5 
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— if©**«ra-r*PCR»cifc^T*fi*nsDNA<oiR**<iSftiu 

3fc© P C RTttMT * * -> fcSIICD D N A 

S^^m-T-So Lfrb*£#£>, dCDJ;-5^Jji*l±JilS©J; -5 ic 3' -* 5 ' ^.+ 7 

DNA£-)£Kl£<£iS#J> (2) iDN A^JSElEffiiiflOff&TKEl&^tt -5 
rir^ttt^DNA^m (3) !£DNA^J&5nc:(£i§3iJ£l3irL/-D 
NA-#^Sl£fflfflfl4», (4) 3' -*5' i*V5f ^ UT— tfStt*W-r* 2« 
£LL©DNA*''J y 5-tf**WUfcDNA-£jSElEJBIfiJSfcU (5) DN A-o 
JSEEE^tTtt-StcRU 3' —5' i*V 7 ? UT~tfjgtt£:frr* 2iK±© 
DNAiH'jy^-tfSffiffltS^t^lttiDNA^flOfS, (6) 3' - 
5' ? ? UT-- t?StSfe*Sr-r<S 21KiODNA4-:'J y 5— tf**WLfc 

K ^^O'tr (7) HuieDNA^SttiSiilfiJfcctO'DNA^U * 5— fe"£ 

fR£nfc^A< fcfe lt©*i?Ti:fc^TDNA^U ^ 5--tr'(cJ:^DNA^fiE 
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fc^^T LTtiSD N A#lfcEl£«ei6*L 
C 2 D DNA^JSElEfciTttoKIKU file CI) EtcDDN A^J&ElCffiit 

(3D h>jE (1) Ett©DNA^j£El£(B*ffl*«LTtt£DNA£jSEffi 

(4) 3' —5' i*V ? ? UT-HfStt*W-T-5 2«£IJL©DNA#'J * 5 
— t?*-£W bT/<£ * D N A^JSElEffll&JSfcU 
C5) DNA^jRjRlfcfctftt-SKlBU 3' — 5 * V ? ? U T — tfStt* 
2«ELt©DNA*'J * 5— t?*ttffl-TSC t$#ftt5DNA^J 

ft. 

C6) K»«l*jDNA-&fiRJCf£ffl$tl* + ^ h?*->T, 3' —5' 7 

m RRen d n a^«i:«i * + ? F-c*ot, we cd e«®d 

»»Ji 

( I ) *»'8©DNA'&JSEtEffiii*l 
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o d n a <k&&.mfcmm 14. =k aw-r * > t» ts. z> p «k o »r £ 

nW<tUS (WSaflc^) ^Wt5Ci:i:J;0DNA^'J t? t= <k 

5 D N A £-Jj5cKl££{£iI-r 4 fpffl *5S» h o 3 „ 

«r <k-SDNA'fr«SlE:*flEit-r*^*5S»b-5*eiSI"Cife*Ui» 

rDNA-S-fiSRlE^ffiitf -SfFfflJ I4> itM4^3/~0®fr^J&DNA«l© 
ilfi^P CRKfcMtsJMiaMaAK.fc-aTll^sc: tifi-cSZo DNAt: 
'J y 7 — t?S1tiM^ Mx.ti\ SHB£JSDNA«^©«»??U**-K]R?>&* 

i-»TJB^S:i:t»t#4, frj^* rDNA-frflcElE*ffliE-r*ffffiJ ("(4. £ 

#fg0JJ©DNA^J&5lE{£iI#J©fPF0 t LT(4. 4* JwRJTT * fcOTlitil^ 
, DNAt:^7- ■em&i&mm tit, DNAt:'J^7- -tf tcf^Fi L 

na»h >j y 5— t?*ffft-r* - tciotifcDiiDN A^©gM$jittttffii: 

flsH*W*8U »aDNAIC»LTMa*<Oll3R*iS«-*"Sw US 
DNAi:ftfflU *<DSc*«iS*DNA'&JKSlB*«iS*St^ : K»^«oc £K«fc 
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NAtT/-5^v — CDT — — 'J >r©3»£|S]Ji£-t±3;: h^X.htlZ> a 
iEiUWt LTDNA*JKKl£*ffiafe-r«f^ffl*Wr4WC*?}, StttttUi* 

snccDiitfir^o Titan lt^< aatnt-BDNA tDNA#>; y ^--etoft 
s^Fffl ffc-r * c t ir «fc o d n A&f&&m&{%m-t set *<-p # * 0 

fcLT«fiLttt^DNA (-rtt*>5, »fttncSDNAO'&ja©/ca6<0»Stli 

£tl2> 0 7a-xBKBfc*W^Stt LT{±. #Jx.li\ 7 3-xEttf^i 

xBM6**r£*i-F fcli, <5»Jx.(i'BI^^5S^ 9 7/2 6 8 9 6^>7l/ 7 hi: 
Ett©2riSJ;:«J:*K £>£i^(iHI^&F*ISI9 7/4 7 2 0 J^O?^ M=E« 
©:£iSK<kf3»*ltfcfciffrfc>l§£tl.S, ^a>K*SIW«H-**<£t^3-X 
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OT£Sti£ttK©& t i±, d n a -kf&Km&izm-f sf^ffl £irr s t ©■?& 

HJOA, T;l/^>^-t" r 'J OA, sK'J SOU* S >8H" p 'J OA, tJ'JXf l/> 
B6gfcf- h 'J OA, ^'<'J r 'J OA, *"D h:"^.;UBK^* 'J OA, h 5 > 

RB* 'J OA, > U fOA/it'07;W Uffcl5iSfc£a<¥tf£tt*o 

« r t * n a ^ fc © t ^ * «k ^ »»» tr J: 0 # 6 n tt»T? 

©^Hitman?, *fctt2«&Ji*s£LTffiffl-rsc ta<-csso 

*IBW©DNA-frfiEElEffiii)WCffll/^n5»-l'*>e(Hi, DNA^'J 

it, *w«uciEW?5f*w-r5iSfr*fcii*©*> tt*-rfcis»-f *->**={**© 

*56!B©DNA-&JiSSEE:(EiEJWK*Jl^T, »-f * »ID 
, DNA-^JSElE^ffiJi-rSCfc^-Ci-So *^c, te*DNA©it«A<ffllt-C* 

*t«*o«fi<t^©*frT"et>, ge*j©itHisB?rJt ; £»<5c t^Tis. ssn 
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o fi{**©@2{iT£: LTI±. flMrlRSSttfcv^ JIMfiBItfc^ -ffiffife 

iF\ = ffiEfitK BaffiEttW^lf^n^ H 2 0 , NH 3 „ CO, NO. b" 'J 

^^^©fttBffi^H.NCHiCH.NHtCDi-Jtt+U- hEtfc-T-TfcoT £ 

T, #Jx.li\ CI" „ OH" „ NO,", CN- „ C0 3 *" ^CDl^-T * :/ttEffiT-£*tfiS 

© d n a &m&fcfemm \z # £ n £ „ 

S^^«igf*©a*0»Ji: LTIi. tflittf, [Co(NH 3 ) 6 ]C1 3 „ [Co(H 2 NCH 2 CH 2 NH 2 
),]C1„ [Co(NH 3 ) 6 (H 2 0)]Cl 3 . [Co(H.0)CNHi)i],(S0«)», [Co(0H)(NH 3 ) ,]CU , 
[Rh(H 2 NCH 2 CH 2 NH 2 ) 3 ]Ch. [Rh(NH 3 ) 6 ]Br 3 . [Rh(NH 3 ) 5 (H 2 0)]C1 3 , [RhCl 2 (NH 3 ) 4 
]C1 % [Ir(NH»).]Cl» „ [IrCl(NH»)i]Cl» „ [IrCH 2 NCH 2 CH 2 NH 2 ) 3 ]I 3 ttlfifimf 

mzm&&m$§&it., [co(nh 3 ) 6 ]ci 3 . ico(h 2 nch 2 ch 2 nh 2 ) 3 ]ci 3 

fcitf [Rh(H 2 NCH 2 CH 2 NH 2 ) 3 ]Cl 3 OiSfR^ft/c 1 «JEUl**#* Ul^ 

o 
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ft©tt*<¥tf £>*l*o BP*.. *55!H©DNA#«ElCffijtJIB©»tteiHt»-f 
>i§tt©i&T&-?Tfe. El£«*r**Lyttt»Ktt*fc©T*titf. ffiBCfiE 

*5S"B©DNA^Sl£ffiit»l3& < 'e©'&*5lE*iSii-*-SDNA5K , J * 7— If 
ir{i«p{cR^litt<, 0»Jx.(i\ ^UIDNA-fM7-tf (*B§SDN A*' 'J 
y 7— t" K ?W7-:?/5:7V>K T >?T7-4 tiT. (Thermus aq 

uaticus)a*©DNA**U tv-M (Taq polymerase) . alDNA^U 

tr [±E© fn n ^ tjx 7 'J tt^ftfalDNA*"'] ^ 7-t\ 
=>cZ3-jt)X ij h7'JX (Thermococcus litralis)fi*DNA^-* , J * 7--tr (VE 
NT DNA polymerase). fnn-yTjX sp. (Pyrococcus sp. ) fi3f£D N A*° 'J J- -7 
-•ifCPyrobest DNA polymerase. KOD DNA polymerase) > t'D3 7 Ax sp. GB 
-DCPyrococcus sp. GB-D) fi3fcDNA#'J t 7 — -tf (DEEP VENT DNA polymerase) 
tS.H1 . :nbOt'^t.i: feRSttt^a^tfOH IDNA^'J * 5— tf#$Stf 
•iftSo fc*>\ ^HSDNA*"'J)(7-t\ afiDNAsH'jy^-lflitt.i: 

^©y ~ jmmn±(Dmmm^^m^ti^-momm^mL, *<dt i jmw, 

W±.(D<&m* 5f ? U-f v 9 Ti/>yX iJ-9— f-, #15*, 4045~4057H (1991 

^a^;HIDNA^'J/7-<fi:btli, #Jx.{iBI£t&§gS5 9 7 / 
2 4 4 4 4f'<>7 U -y FcEtOt'on - y 7>X 7 'J ^"ItXfi^DNA^'J * 
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-y-XCD^gl-r-SaMDNA^'J y 7— tr tKSlJf^/cfes iiilfe h° a a .y £ x 7 
U I IDNAt' 'J /5--br£P fu DNA#'i^7- 

-tr I I iEIWSo iEfna^T. 7'J t^fi*©aIDNA#'J 

y ^--tfliP f u DNA^'J y 7— b* I tEtSc-r-So 
P f u DNAsK'J *7~tf I Hi. KTtr^-r«fcottttH* : S-rs»j(fT*) 

-So 

Pfu DNA^'J J 7— t? I I ©ttK : 

1 ) -$iO»IDNAi:^7^v-^T^- 'J yf\yiz^W^:WRt UTsK 
'J y ^-ifigtt^illlSLfcJIfr&C, jgtefbDNA*X»iLTMft-£KJfr^Til&l,> 

2) 3' —5' x+y??l/T-tfiSttttt5, 

3) ADNA$»Ittfct:U/7-tf 'J7^3 > (PCR) £ 
J^TO^ftTrlT^-o^*^. fft©B*©flStD<CU^I*l2 0 *ntS£St«DDNA»r 

PCRO^ft: 

(a) : 1 OmM h'JX-igf (pH9. 2). 3. 5 mM JMfb 
vy*^/., 75mM mt* 'J -en-etlO. 4 mM© d ATP, dC 
TP, dGTPfc.ktfdTTP. 0. 0 1% ^jfe^T;U7* i 0. \% 
MJh>X-100. 5. Ong/50/zl ADNA. 1 0 p mole/ 5 0 u 1 

■/7>fv-AA (EfllSOEfll*^ : 1) fc «k -f A B (EJiJ^CDE 
?"!S^ : 2) . tffctfKS. 7U/50//1 DN A* 'J ^ =7 ~lf*#tf ; 

(b) StS&fr : 9 8°C. 1 0 6 8 *C. 1 0»*lt-f?;l/tlfc3 Ot-f 
?*<©P CR*frtt-3o 

4 ) S D S - P A GE±t*fi 9 0, 0 0 0 iOU h £j 1 4 0 , 0 0 0 ? Jl h > 

l o 
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ifiJEPf u DNAsH'jy^— l?I I Kf'SiteT-Jit-TJC^ a 

--VJfSft-CtetK R«e : 5F*-d- : fi-r*^ , 7XS KpFUl 0 0 ltliei! 
^nfc^KJMl 0 9i± Escherichia coli JM109 /pFUlOOl <fcift£. 
ft, 3jtflc7^8fl 1 IB (R*KB) «fcO«M**I*RII!rR£*xgsi*ft 
ffilW3Sf5T : B#H^i£»o < lirfT* lTIlf3^ (KffiS*? : 3 0 5 

- 8 5 6 6 )) irSKf ^ : FERM BP- 5 5 7 9 t LT?Fft£ttTl>5o 

9 7/2 4 4 4 4 ^'>7l/7 h (2 8~2 91, HfrfeflJ 3 ) i:E«t©#ffiJ:i<fc 

<k niiepf u dnajhu y 5— if i i*«»n:tm5. 

±E® J;-5/j:#i0DNA^'J y 7-**£t£ffl^*DNA^JSElo:K*jt>-C\ 
*©KlEjft' : ('{:*5SBH<DDNA'&-)KSlSfiEii» i &jSlni , *-5 C tic «fc *k S£< 
Z tCiDNA^'J 5— tr'(Cj;aDNA^^;©5a^^[p]±-r^ 0 ccd*§-£- % 2 
«£LfcCDDNA#'J #J;t(i\ 3* —5' x* V 7 ? U T -- tfj£tt**r 

"T* 2IW±ODNA* , 'J * (#Jx.(i\ aScDDNA^'J y 5--tfir^a 

#^HI©DNAt;'Jy7-t") , 3' —5' x+V7 J' UT-4fStt*^rr 
5DNA*"'J J =y—e t 3' —5' i+7 ? ? U7-t"Stt^f ^^^DNA-f 
•J / 5-Hf*€Effl-T4»#t: fera«ICDNA4-fiR©S»**«filJi-rSo 

#f|Bfl©DN A£i&5l£{£ii#J£8sJjn LfcElSffifcJll^T P C R£*T 
*£o/ci#£. flSjD-lir-rP CR*fi 1 «:-s^:*'&j:JfcttLTiS«*tt©**<*lin-r« 
o #Jx.l±\ *IB"B©DNA-S-ffiSlEffiii*J©iSIinJr«fcO> Se^HS^fflitT* 

1WB© J: -5 K LT*i iHjg#J©*£5£*rt: L> *I£hjj©d N A-&JSElE<Eiiai*JS 
JD LfcEl£tt£flJ^T P C R €r*Ttt o <t jSsJnii-f P C R £fifft o t 
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iii. tt2~5«©J»ini*<fiS*l*o '>iffi«IDNA!!!Mifci*J;^D 

^»f:«-T *ElBI*IS|j&<«e*© P C R Kifc-cTfittS ft3 0 
— «UiPCR-CI*-*«i«lFiSDNACD— **^©P* (£tt) . -#S£i*MD 
NA^ffl^-fv-©?--^?', 77^v-ANb©fiai^ (#5) ©3 
o©x^^^tr «*0DNA©iMiJ&<g8tt<*ft*o " fthAPCR" ( I 

pcR&«tfji8§u . rsaK mm mmi mm. 14 is, 4251: 

-4 2 81 ( 1 9 9 6)) t"*linSHr»0 3XT-«yrfilEO"5-6^ , 5-fv-CD 
T — -'J ^rfciytSOXf 7 :7*ft— SKlMTtt -5 2 Xfv ^SIET&DN 

o 

c tt3|E©PCRlcJ:ori5bft©*«'a*»«fc»CSr«Sl£l*BI 
(i. ^^©DNA-S-StSieiEaJM^iKlinLAiSlEjK^ffl^TPCR* 

iiM*»iin*r»:*i6^n^PCR©#*>r ^->urt(wSi£«**>^y 

T. J«6£tt©fi£tff£©«fc-5KLT£*fl:U Ctt*<*:3B»l!©DNA£-jREl£: 
«M©??ffiT(:#&nfc*ilB*tl5— *(rtt**"r©-9--f ^vU»*j*SU * 
©•9-^^vum.b 1 J'^afc*)©0rSNfllll3^&l|EHi-r*wtCj:t)*«>-5Ci: 
#T&£o *3B"W©DNA-&-tf£KlEffiit«l*ffll^PCR© l*-r 

fe*5©0rMlfflti, If©PCR© 1 ^^ayif3©0fK«?BH=Jt^TS<SS! 

fCfel^TIi, ^t£> V-©T^- 'J y?\ y'5'f7-Oflifi©#Xf 
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ffl<D&i\-£ C ir*-<-e# So #fiS»J©DN A£j£El£i£iI#J£i5S5Jra UfcS 

lS&£ffl<^T P C R £fft£ o /cii-^CD^ElT^NrF5 t i&Sn-fr-f P C R &ffti ~> /c*ft 
^©£»ff£li*IBt£ifcttLfc*6\ *«B*Hfctt<D££. GC 

$l a l©DNA 3-fi£Kl£ffii§#J l±. IfitBKlS^ * (1 S"T S BIS ^SfiST' § * 
to. 0tJx.tf. PCRj£{r3£-^<aeT-^»ffe^ifJCttffl-r* l li:fC«toT % £>0 

(II) #36 n Jl©DNA"£j£El6HI»»Stt 

*fgBjj©DNA#J&&J£fflffl)j5c ! &)i: UTIi, — 3®SR«li:bT. #Jx.i±*_hE© 
(I) {^*n^DNA^SlE:ffiit*I**WU/iaifiR«*<*»f t>n*o b££&5£ 
iliDNA-f U ^-Hf£JB^fcDNA£j£K#fitt5.»£43\ #Jx.(£'dNTP 

, ±E© (I) i:f^nfc#l©DNA^'J ^ 7— tr*<*#' t>n*o DNAtf'J 
y5-Hf(±l nTi^Tfc J: <. 2««-h 

**ft-Cl^Tfc«kV\, fflx.(±\ ttltSODNAiK'J * 5— «f**Wr*»-&* Jt 
K©LA-PCRC®BJ£tlS 3' -5' ? ^ UT— tfjStt*^-T*DN 

AsHU ./ 5— tffcWStt^DNAstf'J J* 5 — tfoaL^^tJ-arT* & «kl,\, £ 
fc, WUfcttCDDNAsKU * 7-tf#£W$ftfc*:»^©DNA^J£El£JBffiJK«l 
li, S^tiit«-^BRU J fr^tgSBe?iJ ; £-W-r^.DNA0-&fi5c J f>P CR^Offiffli: 
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tf £ ft *o t> -tE© £ -5 # D n a -^^^^snc^afiicd fc <£ / £ 12 

_h£© D N A 'k^L^.m^mn^^-t 3 & ©T£> o T «fc <^ 0 
ffiS$r©DNA#'J y "y—e^m-tZMVlltL-Cii^ LA-PCRft 

n*ira$nsaj!ic«*<tt6n-ci^o -tie© LA-PCRi*tcfijffl$ti 

%>®.&mtZ' —5" i*V ? ? UT-- tfgtt*W-T SDNAsH'J y 5— tffc* 
Rffit£*^3^*SlM±RStt*58»Un£^DNA*K'J y 5 — t"i £ffl<S-£fr 

NA^'J y 5--tfA-«WbTl^-S 3' —5' i*V 3? ? UT--tfjSt£#, {b^6*J% 

KS14^ilK65(rWLT^-5 c tZMtftTZo r3' —5' x+v 

J 9 UT~tfi£tt£5S»btt^DNAsK'J y 5— tfj t(±. {fc^W L < liitfc 

£ftfcDNA*°'J ^7-fe*^^o 

NAtf'J y v-MXo b*ffl*-&*3-fryt«-fr{CtiLA-PCRi*J:0 fcSlEaiBE 
©«^DNA-&j£Kl£*<»jac3ft*C t*W4^{iLfco 

*»«ittDNAsi?y / 5— trt*a**;U I MKll^5It?!MiD N Atf 'J y 7- 
* t «a*^t>*fcfiflitt**lf 4 C t S, JlEODNA-S-jREIE 

KajS«©W^*4#aoatoli#ttl*lliafcO©DNA^ftitR7&<*#^jft 
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s-r**finttae*©PCRffi, LA-PCRttKUfc^tfii^o ae^r, vt^mx- 

14 D N A ©ttfij&^WT? & -o tz P C R D N A ©tttB^BTtBT* 

#Jx.(4\ PCRj*irS-^<itfE^»rS? l i:i:"tiffiffl-rac«»:(r £ toT, «fc 

o 

(no *mty<DDNA<&&j;& 

*mW® D N A£j£El£{Eil#k * S ti*l§ B J!© D N A-^J&KKEfflMfiS^ 

lf/j:?:t*<TS5o flJxJi', *5B"!a©DNA^JR^ffi*PCRj£lcWfflL^» 
^Kli, «j£3fc©PCRau *fcl4LA-PCRfeJ:9fe®l*IH©KJE^M6M 

*369i©DNA^JR£fc©«»fcU-ai, 2«BUi«DDNAstf U /7-b'*tt 
fflf-S^fe> 3' -5' x*77 ? 1/7- b'gtt*Wt5DNA*U 
3* —5* V ? ? UT-HfS1££W£ttl^DNA*'J * 5-Hft*«ffl-r* 
3' — 5' x*7 UT-ifS14*W^3 2»Et±©DNAsK'J * 7- 
■b**ffifflf -S^Tft. affltDDNAsH'J * v —V tit a&tf )l I lODNA*'U y 
7 — tf t T 5 * ffi*<* tf <b ti Z> o * €> (CfJie D N A PCRffii: 

DNA©««, ^**->feK«fc«a3£E^J©ft5efc£©DNAtf 'J * 

o 
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(iv) ^fgHjjcDDN A&m.ijmzmmzti2>ir ? h 

it^t§5o C©J;-?*i+-y V t LT(i. DNA©£j££#"5&!&(::FfH^ft 
hT-fenif^{w|5I^^n^feOT(±^<, s*gfc<ffF , g-U-CDDNA-£j35c£J££ 

NAttXEJIifeJEcy!:*©** h, DNAi»ffl*»K PCRfli+yK cD 

■ —5' i+V ? ? UT— lfStt*WT* 2««±CDDNAtf'J / 7— lf*#W 
t4:t«lrj©*§<£l$att5o BP%. — 3©SR*iLT*S5«PI<DDNA-& 

^d^lPJfrfc^Tti. *3B"JI<DDNA£JSEl£ffiiiaifc 3' —5' x+y?? 
UT -Hfgtt*Wr« 2 »H±©DN A sK'J * 5 — tft >y h 

DNA-^JSKlStEitffliLTii. ffifC (I) ■eifi^iMtttHfc.ktfW-f 

i§i*^^^^»g|i:*9iitR^n/c^/«£ < tfc la^if «in. 3' -5* *.*y? 

? UT-- tfiStt^WT* 2«fil±©DNAsH'J y 5— tf t tflxii'aM© 
DNAsK'J y 5— tfi# I ICDNA^'U * =y --tfj&<36tf £tu MIS 
DNA#'J y 5--tfT;fc£C U\, *5l B J©DNA^fi£SlE{Sit^J^'t 

fU:+^ Ml. $ <b\Z 1 aXli 2«J!yjh©iI3? t d:DNA*''J y 7~ tf**//T 

^tt©BMRtC*>^TtK dNTP> «flsv7'*->'5Z^ K]£?££ilIE 
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Wttofcfc-frKtt^ #«K2H,vte*>.-DNA«H8L PCR 

w-r*o hte*? h&p cmzmm sterns . issoDNA^itits 

(cg-T&Bf iBItiflaeoP C R&^L A - P C RiStrJt-^T <k Ofil\. bfcim 
8e*j*T«DNACD»e*<T^rtB"C*oyiP CR*#TC*Jl>TfeDNA©*« 

Jnx.fc-5x.T\ gets, r— -u>r % fffio*ii*«Stii->f ZJifcfc&nffi 

±sa©siE*cii£iT<©J:-5^:ift»^*ns : i) mwhuztm.. 2) jg 

i5#El£«ltMU 3) DNAtfU y 5--tr\ 4) d AT P, dTTP, dGTP 
iiiC/dCTP, 5) '>^<ti)l ocD^-'Jn*? ? u**- K^-fv-, ®?1*fegD 

1 7 



WO 99/54455 



PCT/JP99/02121 



m&&vm'(*>m&frt>tezm£i)m\ztitz'j?t£< t& iai±, islets 

ffl*::|R£3n*fc©TI±#t\, 

TESSifcGUKfc^T, 7tjIK©Bif©St±li&Bi?©S^fr&^T;^L/Co 
rt£U Pfu DNAsK'J y 7--tf I I ©B*SttmffiJ±, HJfe#J 1 CttOB* 

Ml*. #(c»r<3©^l®D&8^©l& H J«KL/c7!n?rt\ *4^«asftsnT 
^*El£ffiff«tt*ffiJBLTiM!Lfco PCRIi4*{=lflr»)©ttl^lR*) ^->T> 
~? PCR^XfA 9 6 0 0 (GeneAmp PCR System 9600 „ '<-*-y - x.Jl-?- 

Uttftll Pfu DNAsK'jy^-ifl KOflfi 

P f u DNAsK'J y I I FtSae^StST'^Xi Kp 

FU 1 0 0 1 TiBKIEJfc£ttfc:fcBBJM 1 0 9. Escherichia coli JM109 / 
PFU1001 (FERM BP- 5 5 7 9 ) UTI# <ift <fc 0 P f u D 

NA*°'J y 5--t£ I I*I8U ErF©»flu:ffiJBLfc 0 tt*>\ »K«EJft(*©«F 

mts^tfmmommt, mv&£%i&$ 7/2 4 4 4 4^>7b^ 

tt*>\ _bE©P f u DNA#»J y 7— b* I I ©B*iSttli£lT©^rffiT?iM^ 
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DN A) S-fflWco DNAOSttflste.fctfDNAsKy /5--tfiStt©iM£l±x " 
-;<- T>F d-SM, D. R. f=-t*X (D. R. Davis)iffi*©DN A# 
ij -tr 7dA .xi/i 'J hT ^ U (DNA polymerase from Escherichia 

coli) SI263 —276 H (C C. 'J + - KV >SF) rSIOJIW^fco 
Sa^M^U*-? i-r*W»5 J" 1 KKlSjfc [2 OmM h U X-£Bt (pH 9 
. 0). 1 5mM igftv^^A. 2mM 2-^A*yhxjr;-A, 0 
. 2mg/ml SttffcDNA, * ft -eft 4 0 «MOd ATP, dCTP. dG 
TP*r<£Ch*dTTP, 6 0nM [ 3 H] dTTP (7vi/tAttS) ] 4 5 u 1 
#fl&ftlU 7 5"CT5^Pa5t£:$-&^o t©^©4 0/i 1 *DE^-/<- 
7 K>{t|!) i:Xt: 7 hU 5**% Na 2 HP04 5 mte^K 

f lfc 0 Jiie©»m?StiM^!*(-J;oT 3 0#IB*>fcOK l 0 nmo 1 ©[ 3 H 
] dTMP^SKDNAtrBROiiti-^M^^l Ut Ltz 0 

A DNAOigSlS^J^fc ttr A 1 ~A 5. A 7 ~ A 1 (K AL3 6*?«kO'AR 
4 8 5 CD 1 1 SSO^-f^-^fifcbfco ^7^v-A 1~A5, A8~A1 

o 'Di&mmn&'Zn-eti&.nmnw.M^r^r : 3 ~ 1 0 d^-fo a 7 ©tg* 

E^J^E^JSCDlid?lJ#-f- : 1 1 IZTFiTo ^^>i:U3 6 <fct>' A R 4 8 5 ©tgX 
IS^J^-eft-eftHE^JSOSE^J^^- : 1 2—1 3 iZ^-f 0 CtXtiC^'fv-Ofi 
^ti-tCioTADNA^flt UfcPCR"eitiH$ft*««DNABrlT-©« 
fi^llC^-To 2 6C*iBy; A©igSI£?iJ«-fci:JCE c o 1, Eco2fc 
iO'E c o 5 © Sffi^tO^-rv-^-g-fiScL/Co EcoK Eco2fcWEc 

o 5 em.&att£*ft*tiK,w&®KMtt 1 4~i 6(r^-r 0 cft^©^5 

-("!?-0|i*-^t>-ti:tcJ:-jT*BKy>/ ADNA^^Si: Ufc P C RTWISSft 
^m^DNA&tT-om&^S 1 K^-fo ^bCt hApo E®«©*SSEyiJ*fe 
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irCAp oE- 1 fcitfAp oE- 2 © 2 SHcD:/5 Lfc 0 Ap o 

e- i fc±£>*Ap oe- z^mwM^tn^tiw.mm^wMm^ ■. 1 7~i 8 

tzP CRTitifg^tl^tiiPiDNAKM-omfi^S 1 {^"To 





itHlDNABr>f© 


«fi(kb) 


Al /A2 


0. 


5 


Al /A3 


1 




Al /A4 


2 




Al /A5 


4 




Al /A7 


8 




Al /A8 


1 0 




Al /A9 


1 2 




A 1- / A 10 


1 5 




AL36 /AR485 


4 8. 


5 


Ecol/Eco2 


2 




Ecol/Eco5 


1 0 




ApoE-1 /ApoE-2 


0 . 


4 4 



mmms ©ts^Hdi^DNA-^^sKwfSii 

(l)Pfu DNA*"'J J 5— fe" I I ©jgt4^CD3^IP 
»tSfe«MtfcLTHBR&M*9 7/2 6 8 9 6'<>7l/7 h (rl£tSc©^i£ (fiU&tf 
. #lSfe#J 7 . $7718 fT-* 7 8113 fffcct tff&Jfifll 9 . $79I7ff-l 

— -tf I I oiSttic^iSRW^W^fco 

iitLTADNA, ^7^v-*ftlt^7^v-A 1 fccktfA 3. DNA 
**U y 5~tffc LTP f u DNA* 'J J 5--tf I I *^tfKlCift*WRU P 

1 OmMh'JX-Hi (pH9. 2). 7 5mM igft* M O A. 6 mM fflffc 
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-7?'*->'i'A, -en-en 0. 4 mM© d AT P % dCTP, dGTPfciO'dT 
TP, 0. 01% B S A N 1. 2 5 U©P f u DNA*'J I I > 5 

0 0 p gCD A DNA. ti *> Xf\Z 5 p m o 1 -fo©:/5 4 v- A 1 *> itfA 3 (* 
iRSKi 25tfl)„ 

$ ^cfjEKicag't't^ tn-en5ngo7a-xwtf^s-F > 200 

n g©f?4MRIRDNA*fcM:0. 5ng. lng, 2 n g, 5ngO^<'J>* 

£j£li9 8'C, 0#~6 8°C\ 0 1 ? Ofc 2 5 -tr-f ? ;l,Tfr o 
fc 0 tt*>\ * H ^aa«lwfc^T{i. T9 8"C, 0»J . T6 8°C> 0 »J ^t'OE 

El£»7fft, »Snfc45-El£tt5 jtz 1 £0. 00005 «Oxf y>5A7o-7 

t*©Sstt'KlH*aSiDbfc»'fr-ct> : ffil$n* 1 k b©H5rH-^&$?c:ifi|!i$n 
Tl^c bfrmm&tltco 0. 5 n g©^^J >*i61rabfc»£-te45t::2&35fi< 

SEE*#-CPCR*HliLfctci^, 1 kbO^iBBrK-liWCSntJ^o^o 

SSir, JHW£©DNA©#«Kol^TtMt**>Ctt-9fc 0 itS©ADNAfi 
£2. 5ngi:, *fc^5'fv-St*r7>l'v- A 1 fcitFA 5*4CM±y5-f 
v-A lfc^O'A 1 OO-tn-entw^IEbfeflhtt-hEtratROPCRSlER^H 
SLfco tt:fc\ KttfcKfcUTI4 2 0 0 n gOfFMWIKDNASfcli 5 n g©7 
3-xM-g-W^«-F«-asinL/c 0 S(EJi, 9 8°C, 0#~6 8*C. 5 1 

- xmm^m^m- f ^mLt^m^iz^ -ru-?- a 1 fc^o'A 5-ei±4 k 

b. ^ ■< ~? — A 1 A 1 OTiil 5 k b©*HBWrK"*<*n'e , ni»B* 
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t- t, mum h- i* wb-c # # ^ ■? fc„ 

(2)Pfu DNAtf'J ^ 7— If I ODNA^fi5;SlS^O^# 
S?t4#l»1:*)5 7 3-XSS^-t-W^«i-F^P f u DNAtf'J ^ ^ —if I CD 
St£!ri9.;c-5i£S£il^/c 0 P f u DNAtl'J / 5--tf I (::{±iffl&*.D 

NAt£fi5£*fJffl LTiiSSttfcil* (Cloned Pfu DNA Polymerase . Xh^fiJ 

UStLT A DNA. 77-Y7-SttlT77^v-A lfc<kO ; A2, DNA 
#U * 5— tfiLTP f u DNAsK'J ^7— ei **tfSlEtt*iH!U PC 

p f u dnasKu y7-tfifflafjn (xh7^y-vttfi) , tn-eno. 

2mMOdATP, dCTP, dCTPfc^O'dTTP, 1. 25U©Pfu 

5 0 0 p gCDHMDNA, 5 pmo 1 fo(D7 , 7'f7- 
A 1 fcJ;t>'A 2 (&**gfiti2 5 u 1 ) o dCDKlfcigtr 2 0 n g<DZ>z3-x&m 

ISU:5E:ii:o^T9 4 , C, 3 0 5 5 °C, 3 0 »~ 7 2 °C. 6 0»* 

-^y-»H=T«Sl«c»bT, *«DNABrK"*WBl/fco ItHB^fL/cO. 5kb 
© D N AKH-©**l«E©^rffit? nTSfl: UT Jt« L/:tC5> 7a - :*ilEa^* : ^^ 
^^6— F£*inLfc5J£ffi+©DNA«Bi|B*<D##^C C©d 

y - xmmtt&m— Fo^jnirio p f u dna^'j^^-^'i 

lw«t«DNAJ9iH3»JP36<iei-hfSc: tj^SMS^tlfco 

^Jfe0>J4 3' — 5" .x+7 7 ? U7— b'iStt^ftS 2S©DNAt! 'J ^ 5 — 
-tf£ffifflL/iPCR 
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fu DNA^'J / I I tP f u DNA*''jy7-t'IOSfWi: 

ttfflLfcPCRir-olvrtftW£<Ttt-?fco tt*>\ Pfu DNAsK«J * 5~b* I 
iriiiilE© Cloned Pfu DNA Polymerase (X Y=y^ >J-y#M) *^fflt/c 0 
(l)Pfu DNA'f 'J U Pfu DNAtf'J / 7--tf I I 

fit It A DNA, ^7^v-^i L-T7°7-r^- A 1 A 8 ^#t:S 

££«*H«U PCR^iofco COPCRCIiPf u DNA^'J ^ v — -tf 
I feiy'P f u DNA'f'J y -5 — -tr I I ©W#*ttffl Lfco Kl£ift©»J£ ; &El 

1 OmMf'JX-Si (pH9. 2). 7 5mM i&fli* 'J t> A. 6mM t&1t 
^-n-eno. 4 mM© cIATP, dCTP. dGTPfeiC/dT 
TP. 0. 0 1% BSA, 5 0 0 pg©»SDNA, 5pmolfo©^7^ 
v- A 1 A 80 

ffTEElBSKO. 3 7 5U©Pfu DNAstf 'J * If I I *> J:tf 0 . 12 
5 . 0. 3 7 5 . 0. 75. 1. 25U©Pfu DNA*? ') / 5-Hf I Z-Ztl 
Ztima L. SC&^0***-^*(± 2 5 At 1 t L/io *yt»JHt LT. P f u D 
NA--KH / 7— tf I <D#£8ilinLrt:Kl£j8L Pfu DNA^'J ^ v— If I I© 

-n^>ORt£:?g(lo^T 9 8 °C. 0S>~6 8°C, 3 t3-«t 1 -«M ? ;l/ «t Lfc 2 5 
^^©StS*<T*-3fca, Kl£&5 /z 1 £ 0 . 0 0 0 0 5 Mxf 
v-f K*#tf 1 %T**n-xy;HrTmm^cibLT. JiM6DNA»rfi-«-ttBLfc. 

0 ^©IS*. Pfu dna+'u ^ v--t?' I ©*T?ii, -ecSHnMicAv^frfc-r 

1 0 k b©DNABMt©*f«liWB3ftttrt^;fco ifcPf u DNA*'^7 
--trl I©*T1ir(t»f^<£l 0 kbV$ittl>m#>ibtltzj)\ Pfu DNA*' 
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'jy5--tfi icpf u dnajK'J * 3-m i 5; ticj^-ecssfti 

(2) «fi©*tt5DNA»rK-©i»(B 

UltbTADNA, 7*5>rv-*f £ LT77-f7- A 1 fcitfA 3. 

v- a i fcio'A 4*-5^ii^ , 5-<v-A i a 5 O-en-en^ffiffl U & 

1 OmMh'JX-Si ( P H9. 2), 7 5 mM t&<ttr 'JO A, 6mM ttffc 
7y*i")A, -tn-en 0. 4 mM© d AT P. dCTP, dGTPfcia'dT 
TP. 0. 0 1% BSA> 1. 25U©Pf u D N A sK 'J / 5 -Hf I X Zf 
1 . 2 5 UCDP f u DNAsK'J * 7--tr I K 5 0 0 p g© A DNA> 5pm 
o 1 -r-oCD^^^-rv-. 5ngSfcll5 0ngO73-XB»^i-F ( 

ft»siii2 5/ii) 0 wjRtu-c, y^-^mm^m^m-Fmmm<D 

#EEEjftJ=ot>T 9 8°C> 0»-6 8"C, 09* 1 t-T lfc3 Ot-f J 

A©filSm-ofc 0 5J£»T8K »4nfc*StS« 5 1 * 0 . 00005% 
xfy-)Aynv-{ K**tf 1 M7*'n-xy;K:tlg,*lU HMSKrH-** 
Btfco <£8i LfcT/v-fv-itKlEbT 1 k b. 2kb. 4kb©D 

NAKrfi-jWMHSnTi**:: ttmm^titz 0 7 3-xWtS^l-Fi:iil 
TI4 5 0 n B&miULtzbQHDlSifiS n g irJt^Tfi#tt*Ba&$5£5Fb;fco - 
75. Min©**-£li. *«BrJtli*B-CStta^fco 

mftis ae*cDPCRa*t<Dfl:« 

( 1 ) £KDNA®W 

^DNA*KItLf:l 0~1 5 k b ©DN ABrJt©*f iUKttCot^T. HJi 
#]4© (2) ICEftOElE* t 3 ' -5' X*V ? ^ UT--tfStt*fl-TiDN 
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A*''J * 5-HfiMtt£WLtel^DNA**'J y =y --fcr t * 
LA-PCRj*fc©it«*1f^o/i:o tt*>\ LA-PCR5lSffiliTaKaRa 

LA PCR Ver. 2 (SlittS) Sffll^Ifilfc. 

^-fT-Wt LT7'7-f7- A 1 *>«fctf A 8, ^5-f7- A 1 *>«kCFA 9 * 

1 0mMh^-Si(pH9. 2). 7 5mM t&ffc* U A, 6mM igfb 
v^i")^ -en-eno. 4 mM© d AT P, dCTP, dGTPfciLfdT 
TP, 0. 0 1% BSA. 1. 2 5U©Pfu D N A # U J 5 --tf I ith' 

1. 25U©Pfu DNAsK'J^7-b*I I, 5 0 0 pgOADNA, 5pm 

o i -rocD^T'^'f'v-, 5 o n gcDyi-xmrn^zm-F (m^mit 2 

5 ju 1 ) o 

JiieKMI^filOftiaDNA*, ^7^?-ltUcLA-PCRSC 
ft (*ftlFilt2 5tf 1) *±EOTaKaRa LA PCR +7l~ Ve 
r. 2%I^T«Sl/fc, 

Zft&OElEiKK-^TS 8"C, 0#~6 8°C. 3** 1 t-f ^A<t Lfc2 5 
U">f ?;U©5l£:*fTttort:tt, 5tE^5 £i 1 £ 0 . 00005 ^xf-y^A^o 

*, MM 5 © ( 2 ) irKic© P f u DNA^'J^T-t'lfeia'Pf u D 

nasHu ^5— tf i i ©»*-&t>-&-c«, *^5-r v-sttcstL/T-tn-eni o 

kb. 1 2kbfc«iO ; l 5 k bODNABrJtO«(B!MiB*nfc» 

— «£*©L A-P CR*ttffl L-fcEl&TMi 1 0 k bHrH-©i«SI«&B&ft 
fcrt<. 1 2kbfeJ;D ; l 5 k b©«rK-©tf«l*B*£fttt**-a;fco 

l*'f?;KO*tt*9 8'C, 0t>~6 8"C. 5&i:^IU 1 2 kbi 

K^ifHSrl^fcic^ ^©«-^(ri±LA- PCR5i£&<rfct^T&iiitil7!r*lg 
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&>h>tltz 0 

(2) mmDNA®M.mfflB.miz£zm$i 

ADNA*iItU:0. 5 ~ 4 k bcDDN AKjt©i#ifiiKtSlco^T. mm 
M4<D (2) IzHmoKfc&b L A- PCRS, b^CDN A^JSJSKtFK^ 
Ct^ftbftTl^KOD DNA=K'J y ^--trCDit^^^fnCo/co LA 
-PCRSlEffili-hlSCDTaKaRa LA PCR +>;F Ver. 2 
I^T. Sfc, KOD DNA^'J y 7— trStE^I±*)¥^ttS!CDKOD DNA 

Lt^7^v- A 1 kitfA 2. -5 -f v — A 1 $5 <k t>* A 3 $> 
SiMi^-f v- a 1 &J;0'A 5 ©-Erft^n^-ffiffl U JWTfr^-rMcDgiS^ 

1 OmMF'Jx-Si (pH9. 2). 7 5mM fgft^'JOA. 6mM tgfb 
v?**^/^ -en-etlO. 4 mMCD d AT P> dCTP, dGTPfciy'dT 
TP. 0. 0 1% BSA. 1. 25U©Pfu D N A sK 'J / —if I fed; O' 
1. 25UCDPfu DNA^'J^-tfl K 5 0 OpgOADNA, 5pm 
o lfoo^y^-f?-, 5 0ng©73-xKi^ffl-F («^^Mli2 
5 u 1 ) o 

Sfc. ±£Kl£&ll^cD:/^^-#£ffl^;fcLA-PCRKl£?&. KOD 
D N A *' I) y 5 - -tr'SlSifc ( 1 1 irft&gfili 2 5 1 ) L/c 0 fcrt: U 

CCD 2ffi©Kl£$iro^TlilgMT£>.5 A DNA* 2 5 0 0 p g-5oJrax.yc 0 

cn^©:§.SES^(CO^T 9 8°C. 0#~6 8U 0 £J>3: 1 9 Jl b Ltz 2 
2 JMDKm&fttl^tzW:. KtBM 5 # 1 £ 0 . 00005 «xfi?OA^ 

feH> P f u DNAtf'J * =7-** I fcJ;CKP f u DNAsHU y I I O 

ffl^^tJitTli. ^-^^-fv-StJCStLT-e-n-etlO. 5kb. lkb**J:CM 
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k b © D N A Br fr©ilMBj&<«MB $ iltz 0 

zmzttLT^ «cDLA-PCRS«Effi. KOD D N Atf 'J / 5 — tfSlS 
TSTti, 5€f*©«FSDNA**trirt>3^j^t>?>ro. 5kb0DNAifrO* 

(3) DNAf*H»Rfle©Jfc« 

j»«© ADNA*«FHtU^DNABrK-©i(»«ElEJwO^T, HSfe0*J4CD (2 
) {t£«c©£l££iLA-PCRi£©itK£*Ttto/c 0 tt*>\ LA-PC R fsttS 
filiiEOTaKaRa LA PCR Ver. 2 ^ffll^TWR Lfc 

o 

1 OmMh'JX-fi® (pH9. 2). 7 5 mM Jgfb^'J^A. 6 mM fift 
7/*->^i, -eft-eft 0. 4 mMO d AT P, dCTP, dGTPfcitfdT 
TP. 0. 0 1% BSA. 1. 2 5U©Pfu DNA*" 'J / I fccktf 

1 . 2 5UCDP f u DNA-f U /7-t?! U 0. 0 5 f gCADNA, 5 p 
m o 1 ^#77^-7-, /X^LKir 5 0 n g ©"7 3 -XBiEffiTf-W^fll- F (ft 
25/il), 

±ESt&^l^«©ifMDNAfi. 77-f7-ft©LA-PCREEttt£ 

-f ^©SlfrfcfTttofcSU Stt?S5 /il*0. 00005 ^xf-J^Ayov 
. IIJ£#J4© (2) 0 . 5 k b ©DN ABrH-©*tt3&<B»^ 

ftfco 

y^-f?-^^^"?- A 1 *J<tO' A 8 KgJEU Jiiei^ltir 2S<S 
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Kl£««-SMBLfco ffiStfrfctro^T 9 8X\ 08>~6 8 o C. 3 1 ? Jl 
tl/:5 0t^? ->KDgl£:*fTtt -= t~'&. KlEjfc 5 1^-0. 00005 9<xf 

/Co -&©ii£Sk ^S£09 4© (2) IBffeOSlE^-eii 1 0 k bODNAffirfi-OigiM 
Tb^.to'in/cOC^tL.. SE5fS©L A - PCRKlE&T-liDNAHftfr©iiip§{±S!a6 

HSfetfJ6 f&7kttffi(Cj:£7z3-xi»^W^»-F©iB12 

^ft-ctta $ n/c & ©■?$> * o j^Tir ^ n - ■z.mw^&m- f oisM^t 

o 

7. 3 k g 0^/7^^^ A • 2 7XfD^^^tr9 0 0 'J 7 h^®7kit 
*i::»jHU S#bttj&<fc»4 0#7$M:)-T9 0"C*-eMU 9 0 "C— 9 5"C(::« 
fSLT 1 I^HWiaj^fT/io^o 2 0t*T?»«U $#£lti6T. — «fc 

tttu aai^^ff/co 

(fxx h 7 7 'J 7t/<U-^-tt8CNAS) tflH^TBffi 
#*£*?/«£ ^ fc„ JLE»mtt£iS4>$fr««i::J;*K H««-«±» 9 0 0 'J 
y bM$tz 0 -£©|*3©3 6 0 U h yU^r 3 $ ? o v-y-^ X©7 4 )l 5> - 
□"njSStttttSO MW^?77^^- (B*ifefe««tfc«) trT^iSL/c 
o ^iftftli. »®^S37J©UFM (FE 1 0— FC-FUS 0 3 8 2, ^ 

-feMb^iSttfcfi) (CT2 0 'J -y h^*T»«L/£». *«7k*2 0 u -y WHSra 
*/C, SE£2 0 'J * h^*-eW»Lfco ±EO J:-5 5 mftiiU 

tzm, ft 2 5 'J v h^©^|g&£?#/.r 0 

-tE»IMS7 0 0ml «r«*kaiK3&< 0 . 2 Ml&itft >l i/ 1> A. 2 OmMftlt 
h ') O AJC/iSioir^jDL/c^, 0. 2Migfb7j;U->t7A«-f tj\ 2 OmMK 
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Bth'JOi.Ttft^v^T- (pH 6. 0) izxmVrLtCo &9rmm&k<Dt& 
%L&±%i¥-QB<£'< 777-I 0 U "j V )l<T~W&lt htz 3 5 0 0m 1 ODEAE- 
-t?7rO-XFF*7A (ft^Aflg : 9. 7 c m) driM^ 5 U »; h^Offfi 

i?x> : 

1] 0 — 0. 5M Y 'J •7ACDU^7r7^x> h 

: 4. 5 'J y WlO 
2] 0. 5~1. 0M felti- h 'J ■JAO'J-T^yx^ h 

(J§ai?Sa : 4. 5'J?hA) 
3) 1. 0 — 2. 0M Mth'J l 5AO'J-TJ''7yi>b 
(igffiflfc* : 4. 5 'J v hAO 
^ffiifcli, 177?'^3 2 5 0ml -fom&fco »77^a 

fc, *CD^*. »-3-*r*#«SS < . ■7ny|(DlA<1^77?>'3>t'fe«77? 
->a>No. 4 0~5 3(DI^i/:o 77?>/3>No. 4 0 — 5 3 ©Hfr^ 
7 3-xffi£i?#*^-FM#fcfo-fo 7 0 71 

cDH^^iiiUcTaitBfft, 5 0mM?x>at h 'J ^^Ktatftfr*^, 

F®7>i; 0 1 . 6 9 6 g®7 3-XBitS-t-W^%— F^#/c 0 

o 
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• 2 7kSltt*3-tr 4 4 +d ij „ h;UCD7Kit7K(l®SU> Jf # LnE# <i 1 B$|g 3 5 
— 8fefr It tlfi * T'H^ L fc„ 

#14. 3000~3300rpm (2560 G) Tift 8 IfrlfflrtMiJ-TfTttortio ft 
£*lfcBffifl-«Jb»«ni. #®#^*3y5©UFBI (FE10— FC-FUSO 
3 8 2. ^-feJl/fls^IHttfi) KT5*uU * h**-t?»»Lrt:au ££><rU 

±ERfii8*7 K^>T--y ?# 3 2 7©5«E (T K^>f7 ??±§2) 

-hh-*- (BRSiflFBrttSE) CT9 8*CT4 0 ©IfflllB L^o W^n^fftaj 

ifti*. ft 4 6 2 o 'J v Wi/-e*ofc 0 »ttfflifc©— (*fnK£i£ 

R»8fi«ft3 4 0 g*0. 2M<eYb*^->^A**tf s 2 0mMffl?Hh*-MJ 
f Afl{b<77r- (PH6. 0)2 1. 2 »J -y h;KC&JI?L^o RSidE*¥ 
fSYb'< -y 7 t --C¥fftl/fcft 3 5'J?hAODEAE-fe7ro-7FF*7 
A : 3 5 cm) IZfrtf^ 7 0 U -y h ^©T&Hfc^ -y 7 r L 

?ov hr^-f-©**!*. 3 5 'J -y h^/ 1 Bf^trtSl^L/co jr? 
i^JL> : 

1) 0~0. 5M fiYfc-*-h>J«>A©iJirir-5>>x>h 

(}§aji&» : 1 2 0 'J * Ml/) 
2] 0. 5~1. OM (tftth'J^iO'J-T^v^X^h 

(gai^* : 1 2 0 U ? hA) 
3) 1. 0-1. 5M i&it-f- h 'J ^A©'J-7r7 -^J.> h 
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igfflSlli. 1 7 7 9 is a y^tzt) 1 0 'J y b JblTnmibtZo ^77?i/a>C 

-ecD^m, »^flfcJ;a !, ^D>ii^^77?->3>No. 4~i 

uwfrtvrto y ^ - xffimtt&m— ua^-^^fi 1 ts*> »j hWRnz&m 

iZXWktSiyt. ^fil 2 0 0 0~ 1 4 0 0 0 *'j b<D^Jla-X^a.-y'^m^^ 
■CSHr^fftSi^tzo *?\ 5 0 mM > i >1 3 t h 'J * A 2 *»tt*Sfti:t 3 

a«f &tratB*»::T 3~4 n^^^m^7^^Mt^m^2m^i^ 

KtWi-US^i: 1 ? 3 7. 6 g073-xMtf?i-U*fffc„ 
HBfc#fJ8 g^tt^WJ'ck-S P f u DNA^'J y -7--tf I I CDDNA-^J&KtE:© 

(1) 73-^ttB*t^»-F, f s *Xh7>ttBt^<^^-*J«kO { T;i/4 i >» 
7-h'Jt7A©Pfu DNAtf'J / v—t? I I 

±8SHM^J 6 t.nfc73- XffiK^-t-W^S - F , f+Xh7 >M® > < *J ? 
- (t>3-tt|}) „ T)l¥>Mi~ HJ$A(100~15 fP 
&KX?±9i) £ffifflU Ctlb^Pf u DNAsH'J y tf I I ©JStec: 
SiBW&W^fco mmtLX ADNA. 7*7-f7-Jfi:lt7 , 7-<7- A 1 
0'A2. DNA*''J^7-tftLTPf u DNAt"'J ^ 7— -t? I I ^rettrSK? 
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10mMMJX-i£^ pH9. 2. 7 5mM igrfc^'Jt7A, 6mM i&ffcv 
-tn-etlO. 4 mMCD d ATP, dCTP. dGTPfcitfdTT 
P, 0. 0 1% BSA, 1. 2 5U©Pfu DNA*''J^-t'I U 10 
OpgOADNA, -tZ^UVZ. 5 pm o 1 "ToCD^^-Y V - A 1 fciC^A 2 (ft** 
2 5 u 1 ) o £ ^KmiESEfr&'f'i::. -etl-etl 1 0 n gCD^n-XBS^-g- 

W^«l-F, l o ngcD-7=*x h5 y-asfci* l usQ>~rn,¥y&L-f- 

Y 'J ^A^SsSnbyio 

cn^©StE^(Co^T 9 8°C. 5®~6 6°C. 1 5 1 ? ;U t L/c 2 
5 +>->f ? ^©SC&^-fi 1 ^ -o 5 # 1 £ 0 . 00005 %i^i?t7A7* 













1 0 n 


g 


+ + 


1 0 n 


g 


+ 




1 U 


g 


+ 







12 ir^£n*«k5K£©»ttttif&*iioLfc»^fc^fi3fts o. 5 k b 

©BJrfi-J&<&#irJt«£ftT^4Cfc#ttB3nfco — 2r, B*tt«lJl*J6SnLTir* 

/A^|^1t©SEt;ffiCo^TJiI2©5tE^TPCR^SIlffiL/ctc:5> 0. 5 k 

i h ') t?A©P f u DNA**'J J 5— fcf I IODNAMSIB^©^! 
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U (i/rvttjR) ©aaUlol^T»W*tf<C^fco »I©ADNAI* 5 0 0 p 
gd. *fc:^-<v-»*:77-rv- A 1 A 3 icglEUteflSli-tEfcl^** 
<DPCRKJ£*E*PKLfco IJEKlCiflEC: 5 ng<073-^BB^tl-F, 
^Mn5ng, 1 Ong> 2 0 n gfciO'S 0 n g©73-XWtf ^S- 
IK ■en-€ , tl2 5 0 n g. 5 0 0 n g. 750 g*> itf 1 0 0 0 n gCDstf'J iOt, 

/iofc. si£**7&, i#"in/c^st£:?S5 ju 1*0. oooo 5«xfy^iy 

*£**3e 3 tr^-To 



7 F 5 + + 

7 U 5 + + 

1 0 + 

2 0 + 

3 0 ± 

U fib* \ yWli- h'J^A 250 + 

5 0 0 + 

7 5 0 + + 

1 0 0 0 + 



lilkb ©KMBBr Jt li WIST fttifr-z fc G 
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mmm2 Bttttenc: j: s t a q dna^'j y?-- tf©DNA-g-jssiE®(eaB 

•SA*«JBU :nW*5Taq DNA^'J / 5— tf (MitttS) 
SISirLTADNA, ~7=> -f -v-Sti LT^"5 -f "7- A 1 Xj- A 3 % DN A 

?*7Taq DNA#U * 7~t?JB«WSU -en-en 0. 2 mMC d AT 
dCTP. dCTPfei^dTTP, /ibJ/Cl. 25U©^#^Taq DN 
A*"'J 5--tr\ 1 0 0 p g© A DNA> /.CiO'fr [Opmol "To©:/^-* v 

-Aifej;a'A3 (Mtiii 5 0 ju 1 ) o * £j::flnE5iSift+K % -en-en o 

. lng*>«kCF0. 2 5 n g©? ^ -xaStB^^S- F. Sfctl 1 tf gCDTJl 

5Eli9 8t, l 0 8>~6 8*C> l l iJ--f ? ;Ut Ltz 3 0 ? JlTftU 
r>tz 0 ££&&Tf£, f#£>n/c 5 tf 1 £0. 00005 % zx.=f- >J*j i7'a 
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4 





mm 






0. 1 n g 


-h + 




0. 2 5 n g 






1 U g 


+ 







raWOSl&ttJwOt^TJiEtDKlE^TPCR^IIttU/it^*, 1 k b ©Jfitt 

HSffi^Jl 0 LA-PCRfflDNA#>J * 
(1)3' —5' V 7 t l/T-HfjSft*fl-rSDNA^U y 7— b'fcRfitt 
^iTL-fc^DNAstf 'J ^ tf©ffl£-fc-fc!:fr5ttSL A- P C R&dfcl^TKt* 

EX-Taq DNA#'J^7-i? (SSiittiD *fi£fflLfc 0 S)S^©fflfi!c^ 

^*7EX-Taq DNAsH'J * 5 — tfflllMMflu ^n^'ftO. 2 mMO d A 
TP. dCTP, d GTPfc^tfdTTP, lOpgCDADNA, 1. 25UO 
^*7EX-Taq DNA#'J * ^--trtt 1 0 pm o 1 -To©:/^ V 

3 5 



WO 99/54455 



PCT/JP99/02121 



-A 1 *>«ktf A 8 Z-StsKlZm (ffi&g*l±5 0 u 1 ) o £ ^irlifieSEE^ff IZ 

SJCli. 9 8*C, 5&~6 8 a C, 3 1 -y--f ? ;U t Lfc 2 7 ? *TfT<£ 
o/c 0 &Ei>**7l&. »t>n/c=g-glE^5 ^1*0. 00005 Xxf-s^A^o 

H^rS 5 i:f to 

*6t:> 1 0 0pgOADNA^»IDNAtU ittif irlTO. 25« 

SlEti, 9 8°C, 5$>~6 8°C> 3 1 1M >7 )lb Ltz 2 9 -fr-f ? -H/Wtt 
o/co *t>n/c^-Slc:^5 1* 0 . 00005 %i-=f-V'+> A7'd 



10pg 7n-xBK^^W^«t— F lng + + 

10 0pg 7 lng ++ 

TJl^rymi- h 'J 0. 25//g + + 



+ + 
+ 
+ 
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iILfct^5> iSMDNA^l 0 Opg©^i:te^T, 1 0 k b ©if iMSBrfi' 

*< tts tz & z> mm $titz 0 

(2) 3' —5' x*7 ? ? UT-HfStt*^r-TSDNA'K'J * ^— tfiRSH* 
*f Ui^DNAt' 1 ) ^ ^-■trCDffl't-^-ti-A^'inc-SKOD dash DNA*'^^ 
--tf UKffftttS) K4s^Ti*ttttK©#»&tfct*Lfco fit A DNA, 
77^7-)ittuy7^v- A 1 fc.ttfA 9 £#tfEl£fc*BISU PCR£ 
ftti^tio tt*>\ KT©SSJfc0!lK:fc^TPCRH\ j'*7PCRt-vA^J' 

KOD dash DNA*'U y 5 — tfaS^*ffl»*«[, -fctveno. 2 mM© d AT 
P, dCTP. d GTPfc ^O-'dTTP. 1 OpgCADNA, 2. 5U©KO 
D dash DNA^'J * 7—&t£t>VHz 1 0 pm o 1 focD^7^ v- A 1 
A 9 *-S-trKlBtt («»Mli5 Owl). $ ^CluESKC^'t'JC. <Erft 

-en i n g©7a-xiiK^#w^tt-FSfci±o. 5 /ig©7^>tt h u ^ 

SEli. 9 8"C. 5 8>-~6 8°C, 3 1 -fr-f ? ^ t Ltz 2 5 -fr-f 9 JVCff tn 
-,tz a EIE»7^ »£ft/c#Kj£&5 Xi 1 * 0. 0 0 0 0 5 Kx-f-W X*zTa 

6 (C^^- 0 
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6 











1 n g 


+ 




0. 5 u g 


+ + 







56 6 K^$n*J:"5Cif©tttt»K**IlDbA:»-&T?fc^a*n* 1 2 kb© 
l^WOSJEtticot^TJilBOElS^ftTPCR^StifiLfctC^, 1 2kb© 

HM^Il 1 3' —5" x*7??l7-lfiSttttt5 2aODNA4{'jy7 
-Mffll/:PCR 

*IC3' —5* x*V?7 UT-- eStt£Wr5DNA'-K'J * 5--t?Tfc<5 P 
fu DNAtJ'J^-tfl ItKOD DNAsH'J * 5 — tr (5K8Mfrtfc») > 
VENT DNA^'J ^ 7— tf (—a—* > K'<-f *7*ftfcS) . DEE 

P VENT DNA#U (— ^-Y>?*^> K'W fr^stftfcS) ©<^ 

■m^^H^PCttffl l>fcP C R Iwoi ^T«W*fif * o /c 0 

mmt ITADNA, 7*7-rv-*fi:LT7"5>rv- A 1 fciO'A 8 Sr^frS 
l£ifc*WfiU PCR*ffn£ofc 0 COPCRKttP f u DNAsK'J * 5~tf 
I I tKOD DNA^'J jt 7 --£"©;£&-££>-£. Pfu DN 'J / =? -M I 
I irVENT DNAtf'J * 7— tf *fc(4P f u DNA*"'J^7- 
-fcr'IItDEEP VENT DNA**lM5-if©i&^;bi±£*ft-e'tU£fflb 
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1 OmMh'JX-gi (pH9. 2). 7 5mM tMYfc^'J^A. 6 mM mt 
-eft-eft 0. 4 mMffl dATP, dCTP. d GTPfccta'dT 
TP. 0. 0 1% BSA. 5 0 0 p gOADNA'it.y'i: 5 pmo 1 foCT' 
7^v- A 1 JctfA 8 0 B(fISSJ£:?SC 0 . 3 7 5U©Pfu DNA-f'J^7 
— If I I J; t>' 3 . 7 5mUOKOD DNA;K'J y 5--tr\ 6. 2 5mU©V 
ENT DNA*'J y ^-irSfctiDEEP VENT DNA# 'J J* 

-tft-eftjsun u 2 5 # 1 1 

SfcStRat UT, Pf u DNA**0 y 5--tf I K KOD DNA=H'J>7 
— -tf . VENT DNAsHU * 5 - -tr £ li D E E P VENT DNA^'J y 
5— tf©***fllL//iSl£jftfe*IBUA:o Cft^CDKlSj&iroi^T 9 8 °C, 5 S> 
~ 6 8 °C. 3 7>£- 1 ? ^ <t Lfc 3 0 +H" 7 ^©SCfr^frfc -a fc^, StS$ 5 
Xi 1 £• 0 . 00005 ^xfy^A'TDV-f K^t; 1 %7#n-Xf;U:TI 

(t:u/7-WI' J^7-trB) (SWH; A/SW-E B) 

Pfu DNA mti-i II/ - 0.375 U/ - ± 

/KOD DNA *'W7-t* - /3.75mU 

/VENT DNA *WvHr - /6.25 mU 

/DEEP VENT DNA t:W7-f - /6.25raU 

Pfu DNA P)ii-* II/K0D DNA *U/7-* 0.375 U/3.75 mU + 

Pfu DNA Pm-t 1 1 /VENT DNA Wi-t 0.375 U/6.25 mU + 

Pfu DNA *"jt7H: I I/DEEP VENT DNA SMi-* 0.375 U/6.25 mU + 



+ + 
+ 



$7i:*t,l:^i:, KOD DNAsK'J * 7— tf* VENT DNA^'J^v 
-•tfStliDEEP VENT DNA#'J y 7—t?©*"eii 1 0 k b eDifSNHSr 

3 9 



WO 99/54455 



PCT/JP99/02121 



Jt#I?.a6£tt/«s:j^ofcA^ Pf u DNAtf'J / -7--tf I I O^TI±. r<t>-r 
fr/<£ 1 0 k bcD^^mff*<Mtbibtltt 0 £ t>tr 0 . 3 7 5 UCDPfu DNA-t: 
U y ^--tf I I t 3 . 7 5mU©KOD DNA^U ^ 5 — -tr\ 6. 2 5mU0 
VENT DNAtf'J * ^--tfSAiiiDEEP VENT DNA^'J^-f 
^-M^-fc-ti-fc^trfc^TI^ Pf u DNA^'J * 5--tr I I©*Ol^titK 
LT l 0 kb»f)toiiiIiS)!(^|filJiL,Tt>^c: t^ffig!$n/co 

SUI0<J 1 2 

HSfctfiJ 1 T?#«^nfcP f u DNA^'J / 5— tf I I t aiDN A*° ') * =?- 
-tr'-C£>£Pfu DNAt*'J ^7— if I (X h^^^-VtfcM) , fc^O'^ttlSl 
St$>57;l/fyit h 'J ^ A*M-^t5ii:TPCRSlS^tT^-t>7 , i 0 

UltLTADNA, y^^v-^iLT^-fv-A 1 feiO'A 3 ^frK 

PCR5^777- (1 OmM h'J *-iMBfe, p H 9. 2, 7 5mM i&<t 
6mM feit-rrZisOl^ ^tlfno. 4mMOdATP, dCT 
P. d GTPfciCKdTTP. 0. 0 1% BSA, 0. 0 0 4 % TJl^ym 
± h 'J ^A) % 1 0 p gO A DNA^^O'tr 5 pmo 1 fooy^-fv- A 1 
.tO'A 3 0 HUieSlS^JC 1 . 25U©Pf u DNA#'.M 5--tr" I I *> J:tf 1 

. i4u©pfu dnajK'j ^7— tfi z^&mmm&muu frm&vmt- 

M(i2 5 x* 1 tU, 

ElSiftKo^T 9 8 0 C. 59-6 6"C, 1 5 1 -tf--f ? 4, t LA: 3 0 0 Jl> 
OKifc&ftte^tz^ 5l£i£5 1 £0. 00005 Mxf y^A^D7>f K£ 
*tf 1 96T*fa-xy;HrT«Sl*»LT. KMHDNABfrH-^MBLfco ^Og 
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8 















(o. 004%TJi^ym+ b 'J ^A£H-tr) 






7 7?" 







«8 d^-f J:-5C:. Pfu DNA^'jy7-t'K Pfu DNA^'J^7 
--tr I I &&ZfT )\s*fyWt1- Y 'J ^ A^ffi^^/cKJSlcfct^T l k b«TJt©*« 
flS&^ft-hLT^S;: t^SSSS^n/Co TlT|RCD=§-teS (10 0 — 10 

< |^«CDDNA-^BScCDlti|ia^CDrfil±^5»l?.$n/Co 



13 *v h cDmm 

mmmiTmntzp f u dna*"d ^ 5— t* 1 1 1 p f u dna^-cj^ 

CRKJSffl©*^ h (2 0 H|#) £flS^L/- 0 

1 0XPCRB£^'";77- 50#1 

lOOmM h 'J X-mm (pH 9. 2) 
7 5 OmM Uitii ') f A 
0. 1 % B S A 

0. 0 4% T^>Sth'J^^ ( 1 0 0 - 1 5 0 *>f#7X) 

2 5mM fiYt-er*->^A*ft 1 2 0 jtt 1 

2. 5mM dNTP;7« (£-2. 5mMOdATP, dCTP> dGTP 

4 l 
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fc^O'dTTP) 80//1 

dna+J'J ^ ^--emmm-km ( 2. 5u Pfu dna^u I fe- 

ck 2. 28U Pfu DNA^U y 5--tf I / 1 X£ 1 ) 1 0 u 1 



1 0 xPCRSCE^'777- 

dNTP;7?X 

D N A 'J ^ 5 - -tfBfcSatt 

A DNA 

A 1 ^-fv- 

A 3 v- 



2. 5 ix 1 

6 /£ 1 

4 £i 1 
0. 5 ix 1 

1 0 p g 

5 pmol 
5 pmol 



25tfl 



h U ^A^-g-tHr? MCk^THHLfcElEtttt, »!Htifc«LT. lkb 

mmmi4 »tt«wic«j:sDNA^iSRic©iEit©afft<b 
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'J/5— tfl I ©Stt^OCT Sl'ifc, iltLTADNA, y^-f?-Zib 
LTZfyJ -v- A 1 tsZZfX 2. D N A jK 'J / 5 --tf b LT P f u DNAsK'J 

To 

1 OmM h U X-iMgg, pH9. 2, 7 5 mM ffifb* 'J 6mM iMftv 

-ttl-en 0. 4 mM© d A T P, dCTP, dGTPfciCfdTT 
P, 0. 01% BSA. 1. 25UCDPfu DNA^'J /7~tf I K 5 0 
0 p gCD ADNA, tlt>Uf\Z J ct\ J ctl5 pmo 1 foCt^-fv- A 1 *> Jcth'A 

2 («**§Sli 2 5 u 1 ) o $ €>»rlijeKIEJttf tn*ftl0ng©73- 

CftfcOKflSJftKoi^T 9 8°C. 5$>~6 6°C> I 9 frkttzS 

0-9-^ ?A>CDRlE:*:fTtt-»fc8U KK£:^5 m 1 £ 0 . 0 0 0 0 5 96xf-5>«5A:7 
o^-< K£"#tT 1 a-X^A-irTSSUfcf&U fffil^tl50. 5 k b ©i# 

-BIO (3jBjtttS) KTIffflrU *«BrH-©fflSt**»*ftb^o 

HSfcfliJ 1 5 &1£^M(I<fc3DNA-£j££)£;©{Eii 

tttettjrrfc-Stftf »J;l4ft*tEJBLT, Pf u DNAstf'J y 5--tf I I 
©7S14^©i$fP£P^/c 0 iltLTADNA, 7*5 -f v-*r b v- 
A 1 fcia A 3. DNAt:'J y v--tf t UP f u DNAtf'J * 7— If I I * 
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lOmMb'JX-ttfflK pH9. 2. 75mM t&fct) <) t?/,, 6mM igffcv 
7%\;+>U^ -en-en 0. 4 mMO d ATP, dCTP> dGTPfciLFdTT 
P. 0. 01% BSA. 1. 2 5 U©P f u DNA*'J^7-tfI I, 50 
0 p gCDADNA, tt&tfr: -eft-eft 5 pmo 1 fo077^7- A 1 fcitfA 
3 («**!g*l±2 5 1) o * £fIiiiIiSKlE&ff C ^fl-MA^ £)5^\ 2 
735^, 25^ 1 0 0JJ©*-'JT? (l^ftfefDJfcttmttfi) £^ft^' 

ft 1 0 0 n gSsJnLfco 

Cft^cD&nS&fC-ol^T 9 8 °C\ 5»~6 6t, 1 5»?r 1 t-Y ?;ltL/:3 
0 ^^CDRlE^-tT^o^^, SEC?S5 y 1^0. 00005 «xf^A7" 
D-7>r K*-S-tf 1 «T^D-x^7HCT«a»c»U *<IKrK-*BBBLtf:o -e© 
Jl£*£36 1 0 (c^-To 

X 1 0 

*• D T ? 'J ./Hfc-*- h "J ^ A 5. 000 + + 

25. 000 + + 

250. 000 + + 

1.000.000 + + 

+ + : Stl^*HA<Et>ft.5 

+ : mm-fr^n* 

± : *>r*Ntt*fi*<a&ftS 

- : itmjii.^n^^ 

ffi£ft-5 1 k b©B?K-^S»(ritiH$ftT^.SC t^56|g#n^. — ®et£$i 

4 4 



WO 99/54455 



PCT/JP99/02121 



mmm 1 6 sidna^'j y ^— tftcst-r-satteuroa* 

(l) t Ji/^r yWO~ h 'J hr;i/a>i§^- h >j^a (£fl;^xiit±§S) . « 

•JfrP^/io »Ii:UADNA> :/5-< v— 2t£: LT^7-f v — A lfciO'A 
8, DNAsK'J y 5— tf t LTKOD DN A# U * ^-tf (mSMStfcfi) 

KOD DNA'K'J ^7— t*A* 7 7 7 - I (3fc8MStfcS) , *ftfft 0 . 2mM 
OdATP, dCTP> d G T P J: 0 s d TT P. 0. 6 2 5 U®KOD DN 
A^'J y -7~tr\ 1 0 0 p gOADNA, ^^^"{^5 pmo 1 fo©^7-f-7- 
A 1 A 8 (Jt&^fili 25«l)o £ ^(rmifeSl&flS^tC, ^rtl-etl 1 u 

gStli2. 5 ju gOTrt^VlH- h U 0. 1 /z g £/c ti 0 . 5jug©b 

T;t/0 h- ') 0. 1 //gifcliO. 2 5 //gCD/c*5^-f->^-SsJP 

Ltz 0 

cn4©Sl£«i:o^T9 81C, 5#-~6 8°C. 3^1 t-f ^AtLfcS 0 
? ^©KlE^fftt o fcl^ f#"in/-cSK&^ 5/i 1*0. 00005 %.x^>» 

o -eoiis*** i i tw^-To 
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1 1 



t7;i/D yWtf h 'J ox. 



mum. (n) 
i 

2. 5 

0. 1 

0. 5 

0. 1 

0. 2 5 



+ + 
+ + 
+ 
+ 
+ 
+ 
+ 



+ + 
+ 



b«D»rH-*<a»{rit«$nTl^Ci:j5<BBB*ti^o -vfiu »tt«H*j6ftI LT 

(2) 7;^>ith'J0^ /c*5^-f->. ^<7>i®tb>JOA (i/jr 
vfcfcSD . f^v^ h'JOA (->rvttiS) . aj€ ij t"-;u»B** 'J OA 

:5.400 fcj;tf35, 000© 21®, £T -fti? 4 7- 7* 9 }±§?) Kot^T t> BuK (1 
) tl^fillC, a!DNA*"U ^ 5--^CD^#^ta^/c 0 iltLTADNA, 
0°^>f LT^7^ v- A 1 iO'A 8. DNA'f'J ^ 5— trt LTKO 

D DNAsK'J y 5-Hf*-S-trSl£jS*HfiU P CR*tTtto/r 0 SlEiKOffl. 
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KOD DNA#'jy7-l?'<?7T-II OKaMStfcfi) . **l-eftO. 2m 
MOdATP, dCTP, dGTPfciCfdTTP, 1. 25UOKOD DN 
A**U y 5--t?\ 1 0 0 p gOADNA. 1 0 pmo 1 ~f-^<b~7 : 7 -i ~z 

-A 1 teitfA 8 (S^»l±5 0 At 1) o 3 fctllfflEElEiS+U^ *n*tl2 
. 5 tfg*fc(i5 a« g©T;U^>^t- h iJ^A, 0. 2 5A/gS/ci±0. 5 At g 
©/c^^^-^-V. 1 25ng, 2 5 0 ng^fcli3 7 5 ng©fAv^>ii 
f-h'j^A, 5 0 0 ng©^<7>iith l J'?^ 1 OngO-f ! J ^ffiKBE 

: 5.400). fciO ! 5ng£D*' l JXfl'>XA*>itF'J')A (^^H 1 
i : 35. 000) £8sSD L/Co 

cm^CDSlS&iro^T 9 8*C\ 5g>~6 8'C, 3 1 ? ;U t Ltz 3 0 

u->r ov^m^m-ot^ mntzKmms uno. 00005 

o ^(D&m&S: 1 2 Cfto 
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m 1 2 

T^^tth'JOA 2. 5 // g + + 

5 u g + + 

Ki]=?¥-±y 0. 2 5« g + + 

0 . 5 u g + + 

"r^^ymSti-h')^^ 12 5ng + 

2 5 0 n g + 

3 7 5 n g + 
^'i^yWLWii-bWi* 5 0 0 ng + 
# U \f—Jimmt> U O A lOng + 

: 5, 400) 2 . 5 n g + 

5 n g + 

(Wmfrl-m. : 35. 000) 5 n g + 



si 2 i^$n*«k-5{it*o»ttttH*flsiinLfc»-&"CfeMsn* i okb 
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P^^->it^T$>-5^4-9"T> i >3'<A KIII)ffiYfctt([Co(NH*).]Cls) ( 
, F'JX (x^u>i?T$» =i^<^ KlIDttffcft ((Co(C 2 H 8 N 2 
)i]Cl.) CTJl K'J vf-ttl!) , h>JX (xfl/>y7S» ay-)A(III)3 
fflYfctt- STKifttt (Rh(C.HiNi)i]Cli • 3H 2 0) (.7 A, K 'J v f-ttl!) ^ffll^t 

7--tr'l±. Taq DN AsK 'J ^ 5— tf (JBJT\ T a q DNAtf'jy 

5— tffc»*\ SSiit±8) . Py robe st DNA#«J * 5— t? (SHii 
tfcS) fcitfExTa q DNA^'J^-t* C^jBiSttS) £fflWc 0 

US t bT^Kffi JM 1 0 9 *f J ADNA, ^-f^-StLT^-fv-E 
c o 1 *>«fcEFE c o 2, DNA-i*'J y 7--t?*-S-trElE:jB[*ll»U PCR^ff 

1) Taq DNA^'J * 5— b'ElE* 

5//l©10xTaq P C R'<? 7 t - (SSitttSK 0. 2 mM© d A 
TP, dCTP. dGTPfcit/dTTP, 1. 2 5U©Taq DNA^'J^ 
5--tr\ 10 0p g©«IJMl 0 9 f J ADNA> /a lOpmolf 
o©-/7-T v-E c o 1 fcJctfE c o 2 (ft&^Ste 50»1) 5 

2) Pyrobest DNA^'J J- 7— tfRlC* 

5 /i 1 © 1 OfgiSJgPy robes t/<77r- C^ffiiiitSD , 0. 2mM 
CDdATP, dCTP. dGTPfci^dTTP, 1. 25U©Pyrobes 
t DNA^'J > 7--tf> 1 0 0 p gOtlSJM 1 0 %fJ ADNA. flhVf 
Id Opmol foCD^'fv-E c o 1 fc^O'E c o 2 (M§Hi 5 0 u 1 

) o 

3) ExTaq DNA>HU y 

5 u 1 © 1 0iiK^*5ExTa q DNA^U / 5--tfS'<-y 7t-(S 
fi&itfi) , *n?no. 2 mM© dATP, dCTP. dGTPfcitFdTT 

4 9 
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P. 1 0 0 p gCDXmmJU 1 0 9 *fj ADNA, 1. 2 5 U©^* 5 E X - T 
a q DNAtf'J * v —tfti ^tftr 1 0 pm o 1 -f oOr/^-r^-E c o 1 *>«k 
O'E c o 2 *#tf SlEift (fk»3S*li 50M)o 

^^CluESJERI'^ *n-e*i*»»K5 0 /zM. 1 0 0//M, 2 0 0 /zM 
<b * «fc -5 H±E«Sf***ft*»Jn t/c 0 

.Fas tt-FT<f'Aot„ SES&frli. Taq DNA-t'iJ ^ 7-t?fcJ:y 
Pyrobest DN A** 'J ^ 5 --trd-^OTIi. 9 8 °C. 5S>~6 8°C. 2 

1 U->f ?;l<i:L/;3 0 ?;I/"C, ExTaq DNA4?U 
Tl±, 9 8°C. 5#~6 8°C\ 1 1 -tf-T ? ;U t L/i 3 0 -tf-T ? ;l/"CtT<C o fc 
o ElCifcTSU f#£ftfc£-KE£7&5 # 1* 0. 0 0 0 0 S^ffixf^AyDv 

fcDNAi^SJtn' y-^7t7^f if — FM — B I 0 1 0 0 (SfflSttK) i:t 



5 0 



WO 99/54455 



PCT/JP99/02121 



1 3 



Taq Py robes t ExTaq 

[Co(NH 3 ) e ]Cl 3 

5 0 uM 2.3 2.1 1.9 

1 0 0 tfM 2.9 2.1 1.9 

2 0 0 uM — 2.1 

[Co(HiNCH.CH.NHt)i]Cl» 

5 0 AtM 2.6 2.1 2.0 

1 0 0 tiM 3.0 2.2 2.0 

2 0 0 uM — 



[RhCHiNCHiCH.NHi)i]Ch 

5 0 uhA 1.4 1.4 1.3 

1 0 0 U.M 2.1 1.7 1.5 

200 /zM 2.5 2.0 1.7 

mmu i i i 



^©^m. Taq DNA'f'J / 5 — -tf dM LT(i, 5 0 AdMfcitf 1 0 0 u 
M©fgft^*-9-T> i >=wOU Kill) „ 5 0 /iMtiitf 1 0 0 /zM© h'JX ( 
i^U>2>TS >) 3'<;i/KIII)«ftek 50xiM. 1 0 0 xzMfc <£0'2 0 0 
uM<Db')X (if U>^7 - » ni?OACIID 3 &rt^£8sj&D LfcJxl£Tli 
, m^M^m-k^it^Xm 1 . 4 3 fgfCDDNAWM©* ftlJ&<»B$n^ 

o 

Pyrobest DNA^'J y 5— If »rHbT{4. 5 0 /iM, 1 0 0 
MMfci:0'2 0 0 x/M£>&ffc^*1f7> ^ >3n'^ Kill) . 5 0 juMfc<fctf 1 
0 0 jjlMO h 'J X (x^U >>>7 ^ >) KIIDi&YfcKU 5 0/zM. 10 

0 /zMfcitf 2 0 0 mMCD h 'J X i^VyiPT 5 » A (I II) 3 Sftftl 
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ExTaq D N A*' 'J * 7 -if CM LTI±> 5 0 #M*> J: 1 0 0 
jti > S >3/<;b Kill) „ 5 0 #Mfc itf 1 0 0 uM<D b U X. 
(xf^i?7 $ » a/<;u KIIDttffctik 5 0/iM, 1 0 0«MfcJ;O : 2 0 
O^MCDMIX (if-U>i>T$>) a^OA(III) 3 SYb^^SsfiD LfcStET' 

l 8 tgfb^\+-9-T> i >=J^;uKllI)SSfinti«tSSlE^flBUr3t'rs» 
*DNAsK'J y 5-Hf(CHbT. iMfb^+1J-T> $ > =i/<;U h (I I OaSton «fc 

(IU >i§<*J::HLTIi. Taq DNA*''J /7 — tr 4o <k Ch'P y r o b 

est DNAstf'J * 7— tfl±, *»SKj&< 1 0 0 ^MeDttlfl:^*-9-T > * >^ 
/<^KIIO. ExTaq DNAsK'J ^5— *fli. «»»K*<5 0 iuMCDtSlfc 

KTlfttofc, SU*frli, Taq DNAsH'J y 7— ti r *>«kO t Py r o b e s 
t DNAjKU y 5— t?co»^li % 9 8°C. 5#~6 8°C. 6 0fJ>&3^li 8 0 
1 0 0»*S^li 1 2 0?>£ 1 J^UfcbrtiS 0 -tJ--f ? Ex 
Taq DNAsK'J 9 8*C, 5#~6 8°C\ 3 0 #&-2>t>ii 

4 0 8>£>Sl>li 5 0#&3<^l± 6 0 8>£ 1 if-T i?Jl£ Ltz 3 0 if-T 7 Jl/Tfrtt 

— 2u *tfia t LT±ieffi-r^>^{*teS5Bn£DfccD(ro^TfcJLIB©E)Stl^* 
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KJ£»78U #£ft/c£-&E&&5 1*0. 0 0 0 0 5 %<D AT'nv 
1 4 tr^-To 

S 1 4 











DNA# 'J y 7— tf 




mm 




Taq S.O'Pyrobest 


98"C. 


5e>~68'C, 60» 


98*C. 5tJ>~68*C. 1208> 






SO* -f 






(Br! 


gB#fS:2953#) 


(J5r»lffl:4911») 


ExTaq 


98'C. 


5S>~68"C. 409 


98"C.5S>~60'C. 60S> 






SOIM ? A- 


30-9"^^^ 




(Br! 


Rl#lffl:2294») 


(0r«lffl:2958#) 



S 1 4 (C^Lfci? C Taq DNA-f'J ^ -5 -- tffc iD'P y r o b e s t 
DNAtJ'J * ^--tftrfc^Tli. 1 0 0 tiUOfait^VT > = > b- (I 

ii)*asjnbA:»#{i, teSsira ©*§-£- J=.fcr:^ &3/5 KffittrcSfco £<B>trE 

xTaq DNAt;>J ./ -7 --tfJCfcl^Tli. 5 0 At M©i&ifc^+1*-T > S > 
3-DNA*'U y -5— tftrHLT. ^-ft^4-9"T > $ >=J'<;U h (II Define: <fc 
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WO 99/54455 



PCT/JP99/02121 



ilU m-l*>m&lzMLXlt, Taq DNA^'^T-ffci^Pyrob 
es t DNA#U * 5 -if 14, ftftiK^l 0 0 uMCO^t^^T y i yzi 
'OUKIID, ExTaq DN Atf ') y 5--trli, 5 0 //MCDigft 

^+■9-7 > $ KUDirtt* .fc-SC-fctt-eftJSttlLfco HMD 

NAtli, lpg. 5pg, 1 Opg, 1 0 Opg^S^lil ngC/i^i-ji: 

SEE lis ^ * 7 P C Rt-" ? At-f ? 5 - V t ffiffl U Fast^e- 
h'Tffttofc. Il£*frli, Taq DNA.f'J^7-iffe<iCfPyrobes 
t DNA^'J / 5-4fCD«-^li. 9 8°C. 5 6 8 *C, 2 1 -fr-r ? 
Lfc3 0-f-f?;l/T\ ExTaq DNA^'U /7 — -tfCDft-oti, 9 8 °C\ 5S> 

KES&T^ ?#t>n/c^-g;rE:^5 At 1 0 0 0 0 5 «Oxf y^Ayov 

toil, i^-rncDB**ffiffl L/ci§£ic:fo^T&iM{fc^*-*7> ~ yas<fr 
KIII)*iRllO-r*C t«r«fc*3 s 1 p g ©USD NAM-C^WCS 
1T'^:„ — «5sJjn©*-£ti. 1 pgOiSDNAlt'lt «MHT * fcfr 

HK&#J2 0 i&fb^+-9-T> i >3^<^ KIII)jSlni{w«tSfi;-rr*i/ , 5Aa8BE 
K&ftK *» I* -5 JtmSlE^-CD^S 

3-DNA**'J y ^--fe*HI<Dv7'*v"7 'J -© 1 0 x PCR'<? 7 y- (l^ 
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J:5^l* Taq DNA# 'J ^ 5~tf (Ifti 1 . 5 mMtrit LT 0 . 7 
5mM) „ Pyrobest DNA*'U *5--fc~ (iHTM 1 mMtcfcTLT 0 . 
5mM) , ExTaq DN A ** 'J ^ ? — fe* (ilSTS 2 mMdStLT 1 . 2 5m 
M) (Ctt3«k-5»c8£Jobfco * *>£lffct::MUT(i> Taq DNA# 

>J y 5— t?*i <£t>'P y r ob e s t DNAtf'J ^ 5— tfJi, ft*IIlS^ 1 0 0 
tiMiDt&ik^Z-V-T y I >zi'<J\, Kill), ExTaq DN A*' U / ? —kilt 
„ ftftiK^l 0 uM(Dt&<t^lr-y-T > i >as<jl KIII)*w#.B J; -5 tr**ve 

ElEli, ^^^PCR-t-vyHf^J^-^' - 7 1 ffl L> Fastt- 
KTJTttofco fi£E*#li* Taq DN A# U ^ 7 — tffcitfP y r o b e s 
t DNA^'J y 7— t/®»frl4, 9 8°C. 5#~6 8*C, 2^*1^ 
Ufc8 0^?*1?, ExTaq DN A * 'J y ^-Hf ©*§-£(±. 9 8 °C. 5» 
~6 8'C\ 1 #£ 1 9 fob Vic 3 9 )Wftt£ ~* tz 0 

El£»78U »5>ttfc*EEEiK5 1 £0. 0 0 0 0 5 %fflxfi?OA^Q7 
-f K**tf296T3!fD-xy;nrT V A isjcBb U ftM Vt © ^ ^ c 5fc*M*IHtt L 4 

^cD^m, itODNAt:'J y ^--tftrfc^T. *»1ir#1r 

mm 2 1 iMfly\*-9-T> s >a^<^ Kitossirat' .tsfi^-rv-KE 
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{HU 2mm<D7?'( v-©fi£2, 2. 5, 3. 3. 5. 1 0$>&l^ 

Ii2 Opmo lMS.t^C'tnfn^llllLfco ££ir, Ef-f^^ftfCBILT 
ii. Taq DNA^'J^-trfeiCfPyrobes t DNA*''J ^ 5*--tf 
!±, M&^&frl 0 0 tfMCD^t^+ifT> i >3'<;UKIII) „ ExTaq 
DNAI'J ^ ^— tfli, «*l-SS7i<5 0 XfMCDig{t^+-9-T> ~ >3/<4/ KIN 

) izts; & ct -5 ir-en-en^in 

SEEIS, j' * 5 P C R ? 7 V t A^ffiffl U Fastt- 

KEEfcfrli* Taq DNA^'J^^-ffei^Pyrobe s 
t DNA'f'J 7— 9 5S>~6 8'C. 2 1 ? ^ i: 

l/f:3 Ot-f ^;H\ ExTaq DN A # 'J j< 5 --&*©!&<£■ |± x 9 8 °C> 5 g> 
~6 8°C> 1 1 -y-^ 9A/b L/c 3 0 9 JlX'ft tt -o tz 0 

Kl£ife*T&, 5 a 1*0. 00005 «fflif^OA7D7 

Taq DNAsK'J ^5— tf©«#«, »>f * ^IgttffftT. 2p 
mo 1 ©:/7>r^-*Tfcii«T#*cij&<BMB-C#fco —2k SiMn ©*& li 
*<B-C*^t^-9fc 0 Py r ob e s t DNAtf'J J =y — tf©»&l4, H 

-Y*>itf*ff?£T\ 3. 3 pmo 1 ©75^-*T&tf*-e#*£fcj&<B6B-C 
#fc 0 ftBSjta©»£li*«T*#*o;fco ExTaq DNA* 

U ^ 5--tr©*§-&(±. WiJ-tymfrft&T, 2. 5pmol0^^7-iT'J, 
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iflt Taq DNA^'J ^5- t?*?«ktfExTa q DNA**'J ^ 5— -tf 

o EP^, 0. 6 2 5 -UODNAjH'J / 5-Hf*ffiffl U/c 8K 
KM T a q DNA^'jy^-tffeAtfPy robes t DNA^'J 

y^-- tfii, ftRlKA<l 0 0 A£M©^Yb^**T> 5. >3/<A Kill) . Ex 
Taq DNAsHU y 5— «fli, 5 0 uM<Dt&lt^*-V-T > $ > 

KT1f^ofc 0 Taq DNA^'J ^ 7 9 8°C> 5 

^6 8t> 2Mlt-f?^ttfc3 0^^T, ExTaq DNAtf'J 

-J, 1. 2 5U©DNA^'J y5-Hf*ffiflBLfc»-f 

»&ttfc«-KEE*5 /t 1 * 0. 0 0 0 0 5 %©xf^^A7'ov 

-ecD^^.Taq DNA-f'J/^-tffcia'ExTaq DNA*'J^7- 
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»IDNAIi, HT2 9 i&BlfeJ: OfirStKlSoTllfi L-/c 0 JtfMtt 
*S«fctfi«BMfiKot^TI±, hh ApoEfMM, 4 4 1 bpttfco CI 
OiiilisM^©GC#*li> 8|7 4 KTfcofc. DNA#U * 5— trtt, 
LA— Taq DNA# U * 7-*f (£«itttK, ETFL A— T a q DNA* 

2 5 /z 1 02 xGD<? Z? t- I (^SiSttS) . 0. 4mMOdATP. d 
CTP> dGTPfeii^dTTP, 2. 5 UCLA — Taq DNA^'J^5- 
-tf, 10 0 n gCDHT 2 9<ffll&$V ADNAtt&CMl 2 Opmol -fo©:/5-f 
7-Apo E— 1 feitfApoE- 2 OfcftgJt(±5 0 # 1 ) „ IJEElEffit::, 
-LiePl-f *>Hf*£, ft^lS5 0, 10 0, 2 0 0, 5 0 0 /tMCtt4J:5i: 

SEEIi, ? * 7 P C R t-vM-f ? 7 7 t^^ffil U Fastt- 

KTtTtt o /c 0 9 8 °C> 5 #~ 6 4 *C. 10 f>~ 7 2 "C N 4 0 

El£»7fft, »^nfc*SlEffi5 ju 1 *0. 00005 KOif-i^-kT/n-?' 

, *flnT3»K*<i«birr«5i-iieoT, DNA^jssicjMeiiSttT^acfcj&TO 

l2T'^7to MX (xf U>-?7;» nS^MIII) Sttffctt • 3**1 

tt*8SftlL. 1 0 0 fiM. 2 0 0 jtiM, 5 0 0 #m tSstra-rs^K^jn 

^sjraoTDNA^SJS^Cii^n-r^scfc^wB-esfco Lj^u i^r 
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mmm 24 pi-r * >m&$:&to Lt^^om^m&^(Dmm 

A*5lMiADNA*«ISl/fc. Taq D N A # 'J y v — tffe 

itfPyrobes t DNA^'J ^ =y — tf©*-&«\ E c o 1 fcitfE c o 5 
©*&-££>"&> LA— Taq DN A*tf 0 * v —if ©*§£ti. A L 3 6 <£ t>' A R 
4 8 5 ©ifi-£fc>-&-CffiJBLfco DNAtf'J * 5— tftt, Taq DNA^'J^ 
-t\ Pyrobest DN A ** 'J * =y — -tf *j «k tfL A— T a q DNA*''J 

5— t?*ffifflL/io SEE^fflBSli. Taq D N A# >J * 5 --tffc JcO'P y r 
obes t DNA^'J y 5-Hf©»#li, ±£:/5 >f v-Stte«t O'gfMDN A 
t LTJt»»yy A 1 0 n g*ffilfl bfcEWUi. HfflfiflJ 1 7 tmmizvtzo ±c 
El£$f:\ Taq DNA^'J * 5— tf©»£li, MSll 0 # Mfc<fc 2 0 
jttMt^SA-JJ-^+^T^i y=J;<Jl Kill) 3iMYt^)«r. Pyrobest 

DNAt'U ^-7 — -fcr ©*-£(i. 50/i Mfc <tCFl 0 OtfMt^SJ:^ 

r:^**T>S r/3'<A>Kin)3 8tfbtt*«ftl0fco tt.ltLT, 

— 2k LA-Taq DNA^U y 5— et«fflLfc»*©El£ttia**TE 

5*1O10xLA-PCR'<?7t-I I (Mg J + plus) (Sfflifttt 
£!) > 0. 4mM©dATP. dCTP. dGTPfcJitfdTTP, fc±0 ! 2. 
5U©LA — Taq DN A# 'J ^ 5 — tf, 1 n g© A DNA, 20pmolf 
oCD^-fv- A L 3 GfeitKAR 4 8 5 («:^^Sl± 5 0//1), HtfieSre^ 
c\ ^s+-9-t> * >3/<;i/Klll)8ltfttt*, o uMizuz&oiz 

mabtzo MmtLx. K-f ^->»«:©*Eflsin©»-&JwO(,^feBiaKai!Lfc 
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o 

^ * 7 P C Rt-T At^f i» 7 V t A*ttl U Fastt- 

KTMt ft -o tz 0 SlE^frli. Taq DNA't*'J / 7-b*feJ;0 ; Py r ob e s 
t DNAtJ'J y 5--tr©lg-&(i. 9 8°C. 5 8>~ 6 8 °C. 1 0 ft* 1 -9--T ? A, 
irl/;3 0t^^ra4-ofc 0 LA-Ta q D N A *' <) J 5 ~te*©»-frli, 
9 4°C. 9 8t, 10tP~6 8°C, 1 5 1 ? ;u £ (_,*: 3 

Ot^?;HmH\ 7 2°C, 1 5#T'gl££5cT£-£yc 0 
Kl&fcTSU #^nfc^Sl£«5j[;1^0. 0 0 0 0 5 960xf y^A7*ov 

-&©&*> Taq DNAsHuy^— t>-rn©^jg©^* 

fc„»:Pyrobest DNA**'J ^ ^--tf^GEJH l^-*"n©»K 
©^4=-9"T> $ >a^';t, Kill) 3S<ktt*«Snbfe*^trfcl^Tt>BW©DN 
ABrH-*<fi»jr»«-C*/io LfrU «Jsfin©«-&(±. fc>-f ^Ki#HI£ *!£©<* 
T*ofc 0 LA-Ta q DN A4«'J ^ 5 — If Ufc**. 

T>1 Kill) 3&fb^£$tfinUfctfi£{;::fc-l>T. BW©DNA«rJt*< 

A»J=WC*feo LfrU fte8sfi[I©»£. eWDNAWrH-{±. *>-r*MCi|MB£ 

^m±©?ijffl«rtBi4 

±0, DNAtf'J J ^--tr'ir i5DNA-&fi£Stc;^tEii^--5.DNA-& 
JSEl£«i!*ia<il«3nSo l£{gii5Wli&a©DNAtf 'J tfdStL-TftUB 
^©DNA-^fiRSt&^fEii-r-So ^IgHjiii^^-ccDDNA-^fiR 
^tlt-r-SDNA-^BRSCCfflffifiS^I^^-r^o #H B JJ©DNA-£j&Rl£<Eii 
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2. *ttttR#ttttW# : f^K'C*S»#« 1 Ett©DNA^-JSSlt(Eii»I 0 

3 . BMtK«-^-«K3&<Ktt^*-C*SW*^ 2 EKCDDN A-^fiSSlEffiitfflo 

4. RttSffl^ttK^ y^-xVOttt&m* f+Xh?^, 

^<>)y, ^U-j-ymm, s rA,'*9->mtL (3->Kn^f>iaiB) . ^ 
'<^>ML t7AD>l, t;u^>1?, ^?^>, #ij 5 >», sK'JT 

n 6®i6^e><i:-5» J: OSlRSnA: 1 aJH±-ca&S»3t^2 *ytli3E«<DDN 

A-£fi5c&l£{Eii£!lo 

5 . 7 3 - X5Sifc# W2H6j&< 7 =i - XSH*#fc-#?« - F £ 14 7 3 - xmttfi 
6. »-f ^">»»3&<a»^iiiSflE"C**»*S 1 ISf5cC[>DNA-£j&Kl£{£ii$iJ 



7. «»&R»ft+©+ifrlST-^7C*HJ8*©VIIISj|©a»5c*'C*'5»*^ 

6 lEifecD D N A -kmmxRWtMo 
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fttz 1 aja±.T*-5»*3l7aa«©DNA-&iaSlE:<EiSJt!lo 

9. W&Mttft<[Co(NHs) ( ]Cls . [Co(HiNCHiCHiNH»)i]Cl»:te«ka { [Rh(H 2 N 
CH2CH 2 NH 2 )3]C1 3 fr£ttS»«k')»R;*nfc 1 «a±T*S»*Jfi8Ett©DN 

1 0. DNA-S-JSSlC*tT<C-5ClKU Iff #Jg 1 ~ 9 ^-Tftfrfei&cDDNAl^ 
BScSlSffiiS^IOfrSTir D N A * U y 7 — tr V ^TSlE*tT'S -5 C <t t 

1 1. 2«H±ODNA*'J y 7-b'*ffifflt5B«5 1 OEiCDNAM 

12. 3' —5* x*V 7 ? UT-- tfffitt* 5 flr-*-*DNA>Ktf * 7— tffc 3' 
-5' i*V ? ? U'T— tfJStt^W^ttV^DNA'H'J /7-t"t^fflt5lf 
511 lESfflDNAMJfto 

13. 3' —5' x*V? ^ UT-Hffiftt*^r-i-« 2aEt±<ODNA^'J y 7 
— t?£ffiJBl-*SI#3K 1 1 ISmcDDNA^BSc^ffic 

1 4 . aI©DNA^'J tv—Mh* fta1P#Jl> I lODNA^'J ^7-t*t 
*{£JH-r£»#9il 3Et©DNAM^o 

15. 'J7?->3 > (PCR) j*u:J:t>fftt-5»# 

Jgl 0-1 4^mjWBtt©DNA-&fl058;. 

6 3 



WO 99/54455 



PCT/JP99/02121 



1 6. 1 — Sl^n^KiStODNA^Sl^iEii^I^-g-WLT^^DN 

1 7. * SKDNAstf'J y 5— t***WL"rtt*»#3i 1 6KiS©DNA-£jjS; 

1 8. 2«£(_L©DNA**'J y 5 --tr^W LTtt51i;£3B 1 7K«o©DNA 

19. 3' —5' i+V ? ? UT-- IfiStt^fl-TS 2SH±ODNA*"'J > 5 
LTttaWJfcJfi 1 Sie^ODNA-^BKSlSfflffifiK^o 

2 0. alODNA^'jy^-fi, #a#sK;H I2©DNA*''J ^ 5— tft 
Wfl/T<t5»*®l 9E«ODNA-S-J«SlEfflfflflE«l„ 

2 1. 3' —5' x*V ? ? bT--tr'gtt^W^-^DNA^'J j« 5--tfi 3' 
-*5' * ? UT~t?gH*£fc"£tfl^DNA#y ^ 7 — '^IT iTtt -Sit 

tfSBl 8I£m©DNA£j&£l£ffifflJj£$)o 

2 2. 3' ^5' 7 ? 1/7- tfigtt£*rr-5 2 «JK_L©D N A *' 'J ^ 7 

--tf£**rUTtt*DNA'&lREl£fflfflj£tto 

2 3. alODNA-f'J ^ 5-4? #a3MOH S©DNA#y ;< ^--trt 
^WLT/a5S*S2 2Ett©DNA£-jSKl£:fliifljflttt„ 

2 4. DNA^iSSfc^^JrlSgSU 3' —5' i*y 7 * U7--trjg14£ 
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2 5. aSODNA^U > -7— «ft, *a^;H SODN A* 'J / 5> --tf t 
?rffifflT^itSc3S2 4ffi®©DNA^-fi5c^&o 

2 6. «JT?^3 > (PCR) feK^Off/S-SMf* 

!2 4Sf:li2 5EeoDNA^flfflS. 

2 7. stif F^DNAMt:Sffl^n5+7 hTfeot, 3' —5' x*V* 
? UT-Wtt£-W-f -5 2»£l-h©DNA#'J ^7-^**1^45*? ho 

2 8. aSODNAsK'J ^ 5— #a#*;H HcDDN A* 'J * 5 —If t 

2 9. $^{CDNA#fl£{rffiffl*n*KH**WLTni:*a*3S2 7ifcli2 

3 0. DNA*"'J * 7--tf*<iif*M£DNA'-J«U * 5-HfT*S»^^2 7~2 
9 iWEtO+'y h 0 

3 1 . SttfttfrtDNA^JfcKttHSttS + y h-efe^T, St*^ 1 ~9 ^-fft 
jWEftODNA^JSElSffiaMfcitfDNAtf'J * ^—tf&ttLTKZlr-y h 



3 2. £ £»CDNA£jSi;:ttffl£tt*«IR**WLT;tt3»:fc:B 3 lEKO* 
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"J he 

3 3. 2««_t©DNA*U / =? -■ t? UTtt £ 3 1 *fcli3 2E 

3 4. DNA*'U y 7--b*:&<ffiMSl:DNA#'J jf ? --tfT&Zm#m 3 1 ~3 
3^T'n^E«c£D+-y ho 
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SEQUENCE LISTING 

<110> Takara Shuzo Co., Ltd. 

<120> A method for DNA synthesis 

<130> 99-017-PCT 

<150> JP 10-114005 
<151> 1998-4-23 

<150> JP 10-315243 
<151> 1998-11-6 

<160> 18 

<210> 1 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 1 

gatgagttcg tgtccgtaca act 

<210> 2 
<211> 22 
<212> DNA 
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<213> Artificial Sequence 
<400> 2 

acaaagccag ccggaatatc tg 22 

<210> 3 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<400> 3 

gatgagttcg tgtccgtaca actggcgtaa tcatg 35 

<210> 4 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<400> 4 

ggttatcgaa atcagccaca gcgcc 25 

<210> 5 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 5 

gcgtaccttt gtctcacggg caa 23 
<210> 6 
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<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

gatagctgtc gtcataggac tc 

<210> 7 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

cttaaccagt gcgctgagtg act 

<210> 8 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

ttgccacttc cgtcaaccag gcttatca 28 

<210> 9 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 9 

tgtccgtcag ctcataacgg tacttcacg 29 
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<210> 10 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<400> 10 

atatctggcg gtgcaatatc ggtactgt 28 

<210> 11 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<400> 11 

gacaatctgg aatacgccac ctgacttg 28 

<210> 12 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<400> 12 

gggcggcgac ctcgcgggtt ttcgctattt atgaaa 36 

<210> 13 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
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<400> 13 

taacctgtcg gatcaccgga aaggacccgt aaagtg 

<210> 14 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<400> 14 

ggtggcgatg caaatgcaat cttcgttgcc ccaac 



<210> 15 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<400> 15 

ttatgtatgc cgcgtatcag cttcatgtct ggctc 



<210> 16 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<400> 16 

atcatctaac ctgttctgga aaacgcttgc gcagc 
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<210> 17 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<400> 17 

aagcgcctgg cagtgtacc 19 



<210> 18 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 18 

cttcggcgtt cagtgattgt c 21 



r 
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